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SWTPC  announces  first  du< 
minifloppy  kit  under  $1 ,000 


Now  SWTPC  offers  complete  best- buy  computer  system  with  $995 
dual  minifloppy,  $500  video  terminal/ monitor,  $395  4K  computer. 


$995  MF-68  Dual  Minifloppy 

You  need  dual  drives  to  get  full  benefits 
from  a  minifloppy.  So  we  waited  to  offer  a 
floppy  until  we  could  give  you  a  dependa- 
ble dual  system  at  the  right  price. 

The  MF-68  is  a  complete  top-quality 
minifloppy  for  your  SWTPC  Computer.  The 
kit  has  controller,  chassis,  cover,  power 
supply,  cables,  assembly  instructions,  two 
highly  reliable  Shugart  drives,  and  a 
diskette  with  the  Floppy  Disk  Operating 
System  (FDOS)  and  disk  BASIC.  (A  floppy 
is  no  better  than  its  operating  system,  and 
the  MF-68  has  one  of  the  best  available.) 
An  optional  $850  MF-6X  kit  expands  the 
system  to  four  drives. 


$500  Terminal/Monitor 

The  CT-64  terminal  kit  offers  these 
premium  features:  64-character  lines, 
upper/lower  case  letters,  switchable  con- 
trol character  printing,  word  highlighting, 
full  cursor  control,  1 10-1200  Baud  serial 
interface,  and  many  others.  Separately 
the  CT-64  is  $325,  the  12  MHz  CT-VM 
monitor  $175. 


Enclosed  is: 

  $1,990  for  the  full  system  shown  above 

(MF-68  Minifloppy,  CT-64  Terminal  with 
CT-VM  Monitor). 

  $995  for  the  Dual  Minifloppy 

  $325  for  the  CT-64  Terminal 

  $175  for  the  CT-VM  Monitor 

  $395  for  the  4K  6800  Computer 


Name- 
City  


$250  for  the  PR-40  Line  Printer 
$79.50  for  AC-30  Cassette  Inferface 
Additional  4K  memory  boards  at  $100 
Additional  8K  memory  boards  at  $250 

Or  BAC  #    Exp.  Date_ 

_  Or  MC  #    Exp.  Date_ 


.Address.. 
_  State  


-Zip. 


$395  4K  6800  Computer 

The  SWTPC  6800  comes  complete  with 
4K  memory,  serial  interface,  power  supply, 
chassis,  famous  Motorola  MIKBUG® 
mini-operating  system  in  read-only 
memory  (ROM),  and  the  most  complete 
documentation  with  any  computer  kit.  Our 
growing  software  library  includes  4K  and 
8K  BASIC  (cassettes  $4.95  and  $9.95; 
paper  tape  $10.00  and  $20.00).  Extra 
memory,  $100/4K  or  $250/8K. 
Other  SWTPC  peripherals  include 
$250  PR-40  Alphanumeric  Line  Printer 
(40  characters/ line,  5  x  7  dot  matrix, 
75  line/minute  speed,  compatible  with 
our  6800  computer  and  MITS/IMSAI); 
$79.50  AC-30  Cassette  Interface  System 
(writes/ reads  Kansas  City  standard  tapes, 
controls  two  recorders,  usable  with  other 
computers);  and  other  peripherals  now 
and  to  come. 


Southwest  Technical 
Products  Corp. 

219  W.  Rhapsody,  San  Antonio,  Texas  78216 
London:  Southwest  Technical  Products  Co.,  Ltd. 
Tokyo:  Southwest  Technical  Products  Corp. /Japan 


PIDOI  C   IMHIIIDV   Kir\  AO 


You  can  now  have  the  industry's 
finest  microcomputer 
with  that  all-important 
disk 


YOU  CAN  GET  THAT 
ALL-IMPORTANT  SOFTWARE, 
TOO 

Loading  your  programs  and  files 
will  take  you  only  a  few  seconds  with 
the  new  Cromemco  Z-2D  computer. 

You  can  load  fast  because  the 
Z-2D  comes  equipped  with  a  5" 
floppy  disk  drive  and  controller.  Each 
diskette  will  store  up  to  92  kilobytes. 

Diskettes  will  also  store  your  pro- 
grams inexpensively — much  more  so 
than  with  ROMs.  And  ever  so  much 
more  conveniently  than  with  cas- 
settes or  paper  tape. 

The  Z-2D  itself  is  our  fast,  rugged, 
professional-grade  Z-2  computer 
equipped  with  disk  drive  and  con- 
troller. You  can  get  the  Z-2D  with 
either  single  or  dual  drives  (dual 
shown  in  photo). 

CROMEMCO  HAS  THE 
SOFTWARE 

You  can  rely  on  this:  Cromemco 
is  committed  to  supplying  quality 
software  support. 

For  example,  here's  what's  now 
available  for  our  Z-2D  users: 
CROMEMCO  FORTRAN  IV  COM- 
PILER: a  well-developed  and  power- 
ful FORTRAN  that's  ideal  for  scien- 
tific use.  Produces  optimized,  relo- 
catable Z-80  object  code. 
CROMEMCO  16K  DISK  BASIC:  a 
powerful  pre-compiling  interpreter 
with  14-digit  precision  and  powerful 
I/O  handling  capabilities.  Particularly 
suited  to  business  applications. 
CROMEMCO  Z-80  ASSEMBLER:  a 
macro-assembler  that  produces  relo- 
catable object  code.  Uses  standard 
Z-80  mnemonics. 


The  professional- 
grade  microcomputer 
for  professionals 


ADVANCED  CONTROLLER  CARD 

The  new  Z-2D  is  a  professional 
system  that  gives  you  professional 
performance. 

In  the  Z-2D  you  get  our  well- 
known  4-MHz  CPU  card,  the  proven 
Z-2  chassis  with  21 -slot  motherboard 
and  30-amp  power  supply  that  can 
handle  21  cards  and  dual  floppy 
drives  with  ease. 

Then  there's  our  new  disk  con- 
troller card  with  special  features: 

•  Capability  to  handle  up  to  4 
disk  drives 

•  A  disk  bootstrap  Monitor  in  a 
1K  2708  PROM 

•  An  RS-232  serial  interface  for 
interfacing  your  CRT  terminal 
or  teletype 

•  LSI  disk  controller  circuitry 


Z-2  USERS: 

Your  Z-2  was  designed  with  the  future 
in  mind.  It  can  be  easily  retrofitted 
with  everything  needed  to  convert  to 
a  Z-2D.  Only  $935  kit;  or  $1135  for 
assembled  retrofit  package. 
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Shown  with  optional 
bench  cabinet 


We're  able  to  put  all  of  this  in- 
cluding a  UART  for  the  CRT  interface 
on  just  one  card  because  we've  taken 
the  forward  step  of  using  LSI  con- 
troller circuitry. 

STORE/ FACTORY 

Contact  your  computer  store  or 
Cromemco  factory  now  about  the 
Z-2D.  It's  a  real  workhorse  that  you 
can  put  to  professional  or  OEM  use 
now. 

Kit:  Z-2D  with  1  disk  drive 

(Model  Z2D-K)  $1495. 

Assembled:  Z-2D  fully  assembled 

and  tested  (Model  Z2D-W)  $2095. 

Additional  disk  drive 

(Model  Z2D-FDD)   $495. 

SOFTWARE 

(On  standard  IBM-format 
soft-sectored  mini  diskettes) 

16K  BASIC  (Model  FDB-S)  $95 

FORTRAN  IV  (Model  FDF-S)  $95 

Z-80  Assembler  (Model  FDA-S)  $95 


Cromemco 

incorporated 
Specialists  in  computers  and  peripherals 
2400  CHARLESTON  RD.,  MOUNTAIN  VIEW,  CA  94043  •  (415)  964-7400 
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COVER  STORY 

In  this  month's  cover  our  ar- 
tist Merrilyn  Joyce  salutes  a 
hundred  years  of  bookkeeping 
represented  by  the  Dickens- 
esque  figure  at  his  high  desk 
with  sleeve  protectors  and 
green  eyeshade  and  Bud  Sham- 
burger  with  his  micro-book- 
maker, the  Altair™  8800B  and 
its  floppy  disc  peripherals. 

Last  year  so  much  was  heard 
about  the  scientific  milestones 
on  our  nation's  200-year  jour- 
ney. Most  of  them  make  us 
famous;  some  make  us  notori- 
ous, and  many  have  added  to 
our  everyday  convenience  in  a 
quiet  manner.  The  develop- 
ment in  the  mechanics  of  ac- 
countancy are  one  such  mile- 
stone. Double  entry  bookkeep- 
ing has  been  with  us  since  the 
Renaissance  in  Italy.  Since 
then  the  tedium  of  the  work 
has  never  seriously  been  ques- 
tioned when  weighed  against 
the  advantages  to  both  citizen 
and  State.  Now  much  of  the  tedi- 
um is  relegated  to  the  computer 
and  the  advantages  of  evaluat- 
ing wealth  remain  for  the  owner 
and  his  taxman.  You've  come  a 
long  way,  Cratchit! 
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Up  your 
organization 


r 


The  Basic  Box  (left)  and  the  Peripheral  Plate. 


With  no-nonsense 
organizers  from  the  Digital  Group. 


Not  so  long  ago,  the  microcomputer  domain 
belonged  to  a  special  group  of  creative,  inventive 
folks  —  the  inveterate  hardware  hackers  who  de- 
lighted in  making  a  thing  work  and  didn't  really  care 
all  that  much  about  how  it  looked. 

The  Digital  Group  was  a  part  of  it.  Our  original 
microprocessor  systems  were  designed  not  to 
require  any  cabinets  at  all  —  they  simply  worked 
well. 

Of  course,  along  the  line  we  couldn't  resist  making  a 
good  thing  look  good  too  .  .  .  and  we  added  our 
complete  line  of  custom,  deluxe  cabinets  to  cover  up. 

Well,  we  haven't  forgotten  those  no-nonsense  com- 
puter builders  who  just  want  a  way  to  organize  their 
systems.  So  the  Digital  Group  has  taken  a  step  back 
to  come  up  with  a  basic  answer:  The  Organizers  — 
the  Basic  Box  and  the  Peripheral  Plate. 

Beautifully  simple.  No  paint.  No  anodizing.  No  frills. 
Just  exactly  what  you  need. 

The  Basic  Box  houses  your  CPU,  power  supplies,  fan, 
switches  and  I/O  connectors  in  one  tight  little  16"  by 
17"  package.  It's  available  completely  naked  —  a 
metal  box  with  a  card  rack  so  you  can  add  to  it  from 
your  own  parts  supply;  or  we'll  spiff  it  up  for  you 
with  optional  equipment. 

The  Peripheral  Plate  is  a  piece  of  bent  metal  with 
room  for  your  keyboard,  video  monitor,  two  Phi- 


decks  or  an  audio  cassette  recorder.  All  at  your 
fingertips.  For  organization. 


Card  rack  swings  out  for  service. 


Naturally,  our  basics  have  down-to-earth  prices,  too. 
The  Peripheral  Plate  is  a  mere  $19.50  .  .  .  the  basic 
Basic  Box  goes  for  $45  (a  little  more  depending  on 
options). 

Want  to  up  your  organization?  It's  simple.  Just  call  or 
write  the  Digital  Group  for  details. 


J 


P.O.  Box  6528  •  Denver,  Colorado  80206 
(303)  777-7133 
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Last  month's  issue  represented 
Linda's,  Michael's  and  Merrilyn's 
special  efforts.  This  month  the  tour- 
de-force  was  performed  by  Bob 
Jones,  Bob  Stevens  and  Bud  Sham- 
burger  who  have  been  working  for 
months  in  the  preparation  of  this 
software  Floppy  ROM  #2  issue. 

The  first  of  the  Shamburger  series, 
GENERAL  PAYROLL  PACKAGE  ap- 
peared in  the  June  issue  of  INTER- 
FACE AGE.  In  this  issue  we  are  pre- 
senting the  second  package  which 
will  be  published  in  three  parts  on 
three  consecutive  months. 

Another  feature  of  milestone  sig- 
nificance is  Jeb  and  Elizabeth 
Long's  report  on  MICROCOMPU- 
TERS: THE  INTELLIGENT  TERMI- 
NALS. This  article  describes  the  long- 
overdue  application  of  interface  be- 
tween an  Altair  8800  and  a  remote 
timeshare  installation.  This  method 
allows  the  user  to  prepare  programs 
at  leisure  on  the  inexpensive  home 
system  and  use  the  timeshare  facil- 
ity as  a  mass  storage  device. 

Roger  Garrett  continues  with  Part 
II  of  his  STAR-SHIP  SIMULATION. 
His  emphasis  on  the  advisability  of 
structured  programming  cannot  be 
repeated  too  often.  The  hobbyist  is 
in  the  enviable  position:  he  begins 
his  computing  activities  from  Point 
Alpha  and  if  in  the  course  of  his 
learning  experience  he  has  acquired 
good  programming  habits,  they  will 
stay  with  him  for  a  lifetime.  Roger 
points  out  that  a  little  discipline  at 
the  beginning  averts  untold  grief  later. 

The  same  is  true  for  English. 
Teachers  who  encourage  their  stu- 
dents to  "express  themselves"  first 
and  later  attempt  to  teach  them  the 
craft  of  writing  with  its  canons  of 
grammar,  syntax,  punctuation  and 
structure,  discover  that  they  have  de- 
veloped garrulous  anarchists  whose 
output  will  be  scarcely  usabie  in 
either  the  arts  or  the  sciences.  That 
principle  holds  true  for  literature, 
mathematics  and  programming. 
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Energy  consciousness  is  the  Zeit- 
geist of  the  70s.  This  conscious- 
ness in  computer  technology  has 
three  aspects,  cost-saving,  safety 
and  noise  abatement.  Roger  Edelson 
in  his  Card-of-the-Month  report 
describes  how  to  control  A.C.  power 
output  safely  and  avoid  adding  noise 
to  your  computer.  Also  in  the  Hard- 
ware Section  a  duet  of  applications 
of  PerSci  products  are  described  by 
Michael  Busch  and  Dan  Gaines  in 
AN  ADVANCED  DISC-BASED  SYS- 
TEM and  followed  by  Bob  Stevens' 
account  of  the  PERSCI  INTELLIGENT 
FLOPPY  DISC  CONTROLLER. 

As  you  have  noticed  in  the  August 
issue,  we  have  added  two  new  col- 
umns. The  topics  about  which  the 
columnists  write  offer  many  useful 
guidelines  to  money-making  activi- 
ties in  the  expanding  world  of  com- 
puters. Whether  you  are  a  profes- 
sional programmer  or  a  gifted 
amateur,  at  some  point  the  desire  to 
market  your  services  on  your  own 
may  develop.  The  logistics  of 
marketing  —  protecting  yourself, 
selling  and  fulfilling  the  re- 
quirements of  taxation  will  need  to 
be  learned.  In  the  beginning  your 
confusion  will  be  so  monumental 
that  you'll  be  unsure  which  question 
to  ask  to  solve  your  problems. 

Elliott  MacLennon,  Stephan  Mur- 
tha  and  Merl  Miller  offer  not  so 
much  solutions  to  your  potential 
problems,  but  advice  on  asking  the 
right  question.  Once  the  problem  is 
defined,  the  solution  is  usually  sim- 
ple to  obtain. 

As  we  can  all  instinctively  feel 
there  are  many  more  good  liveli- 
hoods to  make  within  the  field  of 
computer  technology  and  the  peo- 
ple best  prepared  to  ask  the  right 
questions  first  will  be  the  first  to  ob- 
tain the  right  answers  and  the  first 
to  enjoy  success. 


— LF.-S. 
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OSBORNE  &  ASSOCIATES,  INC. 

The  World  Leaders  In  Microprocessor  Books  ^^^^ 

Many  books  on  microprocessors  and  their  use  are  now  on  the  market,  and  most  of  them  have  names  that  sound  alike.  But 
Osborne  &  Associates'  books  have  dominated  this  market  since  1975,  when  our  first  book  appeared.  With  rave  reviews  from 
all  over  the  world  —  with  more  than  five  hundred  university  text  adoptions,  our  books  are  all  best  sellers.  In  fact,  "An  In- 
troduction To  Microcomputers:  Volume  I  —  Basic  Concepts"  now  holds  the  world's  record  in  sales  volume  for  any  textbook 
sold  for  a  profit. 

If  you  want  information  on  microprocessors,  begin  with  the  Osborne  books. 


An  Introduction 
To  Microcomputers 


Volume  0 
The  Beginner's  Book 

By  Adam  Osborne 


"An  Introduction  To  Microcom- 
puters: Volume  0  —  The  Beginner's 
Book"  By  Adam  Osborne. 
This  is  the  book  for  the  absolute  beginner. 
Assuming  that  you  know  nothing  about 
computers,  math  or  science  of  any  kind,  this 
book  explains  what  computers  are  all  about 
—  and  it  takes  you  to  the  point  where  you 
can  read  Volume  I.  300  pages. 
Book  No:  6001  $7.50 


For  the  microcomputer  user,  a  series  of  books  provide 
complete  programs,  written  in  BASIC.  All  these  books  are 
by  Lon  Poole  and  Mary  Borchers. 
"Some  Common  Basic  Programs"    200  pages. 
Book  No:  21002  $7.50 

"Payroll  With  Cost  Accounting  —  In  Basic".  400 

pages   Book  No.:  22002  $12.50 

"Accounts  Payable  and  Accounts  Receivable" 

Book  No.:  23002  $12.50  Available  November  30. 
1977 

"General  Ledger  System" 

Book  No.:  24002  $12.50  Available  December  31. 
1977 


t     tft  1  

"An  Introduction  To  Microcom- 
puters: Volume   1  —  Basic  Con- 
cepts"   By  Adam  Osborne. 

IMam i  introduction  H 

BtO  M'pBPCOMPUT^gf 

The  world's  best  selling  textbook.  This  book 

explains,  clearly,  concepts  common  to  all 
microcomputers,  yet  specific  to  none.  350 
pages. 

Book  No.:  2001  $7.50 

8080A 
AND  8085 

ASSEMBLY 
LANGUAGE 
PROGRAMMING 

BY  LANCE  LEVENTHAL 


"An  Introduction  To  Microcom- 
puters: Volume  II  —  Some  Real  Pro- 
ducts" (Revised  June  1977)  By  Adam 
Osborne,  Susanna  Jacobson  and  Jerry 
Kane. 

This  book  describes  every  common 
microprocessor  and  all  of  their  support 
devices.  Information  is  new  and  clearly  writ- 
ten. Only  data  sheets  are  copied  from 
manufacturers.  1200  pages. 
Book  No.:  3001  $15.00 


"8080A  and  8085  Assembly  Language 
Programming"    By  Lance  Leventhal. 

This  book  is  for  the  assembly  language  pro- 
grammer or  student;  it  explains  assembly 
language  programming  for  the  8080A  and 
8085  microcomputers.  The  book  contains 
numerous  examples.  400  pages. 
Book  No.:  31003  $7.50  Available 
October  31,  1977 


The  "Programming  For  Logic  Design"  series  of  books  show 
how  to  use  microprocessors  in  a  digital  logic  environment. 

"8080  Programming  For  Logic  Design"    By  Adam 
Osborne.  300  pages. 
Book  No.:  4001  $7.50 

"6800  Programming  For  Logic  Design"    By  Adam 
Osborne.  300  pages. 
Book  No.:  5001  $7.50 

"Z80  Programming  For  Logic  Design"  By  Adam 
Osborne  and  Susanna  Jacobson. 

Book  No:  7001  $7.50  (Available  November  30, 
1977) 


OSBORNE  &  ASSOCIATES,  INC.       P.O.  BOX  2036       BERKELEY,  CA  94702 

NAME/COMPANY 


DEPT.  C 


Q  TITLE 

UNIT  PRICE 

QUANTITY  ) 

^Volume  0  — The  Beginner's  Book  (#6001) 

$7.50  ea. 

Volume  I  —  Basic  Concepts  (#2001) 

$7.50  ea. 

Volume  II  —  Some  Real  Products  (#3001) 
revised  1977 

$15.00  ea. 

8080  Programming  For  Logic  Design  (#4001) 

$7.50  ea. 

6800  Programming  For  Logic  Design  (#5001) 

$7.50  ea. 

8080A/8085  Assembly  Language  Programming 

(#31003) 

$7.50  ea. 

Some  Common  BASIC  Programs  (#21002) 

$7.50  ea. 

Payroll  With  Cost  Accounting  (#22002) 

$12.50  ea. 

ADDRESS 


CITY,  STATE  AND  ZIP 


TELEPHONE 


We  will  only  invoice  for  purchase  orders  of  over  10  books. 
Shipping  charges  for  bulk  orders  to  be  arranged. 

Q  Check  or  Money  Order  enclosed  (Calif,  residents  include  sales  tax) 
I  will  be  using  these  books  for  


Please  check  one  space  below. 

4th  Class  Mail  Delivery  (3-4  weeks  within  the  U.S.A.) 
I  have  included  $.50  per  book  for  U.P.S.  (allow  10  days) 
I  have  included  $1.50  per  book  for  special  rush  shipment  by  air. 
I  have  included  $.50  per  book  foreign  surface  mail. 
I  have  included  $3.00  per  book  for  foreign  airmail. 
I  require  information  on  consignments,  discounts  and  distributors 
outside  the  U.S.A. 
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See  Sol  here 


ALABAMA 

ICP,  Computerland 
1550  Montgomery  Hwy. 
Birmingham,  AL  35226 
(205)  979-0707 

ARIZONA 

Byte  Shop  Tempe 
813  N.  Scottsdale  Rd. 
Tempe,  AZ  85281 
(602)  894-1129 

Byte  Shop  Phoenix 
12654  N.  28th  Dr. 
Phoenix,  AZ  85029 
(602)  942-7300 

Byte  Shop  Tucson 
2612  E.  Broadway 
Tucson,  AZ  85716 
(602)  327-4579 

CALIFORNIA 

The  Byte  Shop 
1514  University  Ave. 
Berkeley,  CA  94703 
(415)  845-6366 

Byte  Shop  of  Burbank 
1812  W.  Burbank  Blvd. 
Burbank,  CA  91506 
(213)  843-3633 

Byte  Shop  Computer  Store 
6041  Greenback  Lane 
Citrus  Heights,  CA  95610 
(916)  961-2983 

Computer  Center 
1913  Harbor  Blvd. 
Costa  Mesa,  CA  92627 
(714)  646-0221 

Data  Consultants,  Inc. 
2350  W.  Shaw,  Suite  114 
Fresno,  CA  93711 
(209)  431-6461 

Bits  'N  Bytes 

679  S.  State  College  Blvd. 

Fullerton,  CA  92631 

(714)  879-8386 

The  Byte  Shop 

16508  Hawthorne  Blvd. 

Lawndale,  CA  90260 

(213)  371-2421 

Opamp/Computer 
1033  N.  Sycamore  Ave. 
Los  Angeles,  CA  90038 
(213)  934-3566 

Digital  Deli 
80  W.  El  Camino  Real 
Mountain  View,  CA  94040 
(415)  961-2828 

The  Computer  Mart 
624  West  Katella  #10 
Orange,  CA  92667 
(714)  633-1222 

Byte  Shop 
496  South  Lake  Ave. 
Pasadena,  CA  91101 
(213)  684-3311 

The  Computer  Store 
of  San  Francisco 
1093  Mission  Street 
San  Francisco,  CA  94103 
(415)  431-0640 


Byte  Shop 

321  Pacific  Ave. 

San  Francisco,  CA  94111 

(415)  421-8686 

The  Computer  Room 
124H  Blossom  Hill  Rd. 
San  Jose,  CA  95123 
(408)  226-8383 

The  Byte  Shop 
509  Francisco  Blvd. 
San  Rafael.  CA  94901 
(415)  457-9311 

The  Byte  Shop 
3400  El  Camino  Real 
Santa  Clara,  CA  95051 
(408)  249-4221 

Recreational  Computer 
Centers 

1324  South  Mary  Ave. 
Sunnyvale,  CA  94087 
(408)  735-7480 

Byte  Shop  of  Tarzana 
18424  Ventura  Blvd. 
Tarzana,  CA  91356 
(213)  343-3919 

Computer  Components 
5848  Sepulveda  Blvd. 
Van  Nuys,  CA  91411 
(213)  786-7411 

The  Byte  Shop 
2989  North  Main  St. 
Walnut  Creek,  CA  94596 
(415)  933-6252 

Byte  Shop 
14300  Beach  Blvd. 
Westminster,  CA  92683 
(714)  894-9131 

COLORADO 

Byte  Shop 
2040  30th  St. 
Boulder.  CO  80301 
(303)  449-6233 

Byte  Shop 
3464  S.  Acoma  St. 
Englewood,  CO  80110 
(303)  761-6232 

FLORIDA 

Sunny  Computer  Stores 
University  Shopping  Center 
1238A  S.  Dixie  Hwy. 
Coral  Gables,  FL  33146 
(305)  661-6042 

Delta  Electronics 
2000  U.S.  Hwy.  441  East 
Leesburg,  FL  32748 
(904)  357-4244 

Byte  Shop  of  Miami 
7825  Bird  Road 
Miami,  FL  33155 
(305)  264-2983 

Microcomputer 
Systems  Inc. 
144  So.  Dale  Mabry  Hwy. 
Tampa,  FL  33609 
(813)  879-4301 


GEORGIA 

Atlanta  Computer  Mart 
5091 -B  Buford  Hwy. 
Atlanta,  GA  30340 
(404)  455-0647 


ILLINOIS 

itty  bitty  machine  co. 
1316  Chicago  Ave. 
Evanston,  IL  60201 
(312)  328-6800 

Reeves  Communications 
1550  W.  Court  St. 
Kankakee,  IL  60901 
(815)  937-4516 

itty  bitty  machine  co. 
42  West  Roosevelt 
Lombard,  IL  601 48 

(312)  620-5808 

INDIANA 

The  Data  Domain 
406  So.  College  Ave. 
Bloomington,  IN  47401 
(812)  334-3607 

The  Byte  Shop 
5947  East  82nd  St. 
Indianapolis,  IN  46250 
(317)  842-2983 

The  Data  Domain 
7027  N.  Michigan  Rd. 
Indianapolis,  IN  46268 
(317)  251-3139 

KENTUCKY 

The  Data  Domain 
3028  Hunsinger  Lane 
Louisville,  KY  40220 
(502)  456-5242 

MICHIGAN 

The  Computer  Store 
of  Ann  Arbor 
310  East  Washington 
Ann  Arbor,  Ml  48104 

(313)  995-7616 

Computer  Mart 
of  Royal  Oak 
1800  W.  14  Mile  Rd. 
Royal  Oak,  Ml  48073 
(313)  576-0900 

General  Computer  Store 
2011  Livernois 
Troy,  Ml  48084 
(313)  362-0022 

MINNESOTA 

Computer  Depot,  Inc. 
351 5  W.  70th  St. 
Minneapolis,  MN  55435 
(612)  927-5601 

NEW  JERSEY 

Hoboken  Computer  Works 
No.  20  Hudson  Place 
Hoboken,  NJ  07030 
(201)  420-1644 


The  Computer  Mart 
of  New  Jersey 
501  Route  27 
Iselin,  NJ  08830 
(201)  283-0600 

NEW  YORK 

The  Computer  Mart 

of  Long  Island 

2072  Front  Street 

East  Meadow,  L.I.  NY  11554 

(516)  794-0510 

The  Computer  Shoppe 
444  Middle  Country  Rd. 
Middle  Island,  NY  11953 
(516)  732-4446 

The  Computer  Mart 
of  New  York 
118  Madison  Ave. 
New  York,  NY  10001 
(212)  686-7923 

The  Computer  Corner 
200  Hamilton  Ave. 
White  Plains,  NY  10601 
(914)  949-3282 

OHIO 

Cybershop 

1451  S.  Hamilton  Rd. 

Columbus,  OH  43227 

(614)  239-8081 

Computer  Mart  of  Dayton 
2665  S.  Dixie  Ave. 
Dayton,  OH  45409 
(513)  296-1248 

OREGON 

Byte  Shop  Computer  Store 
3482  SW  Cedar  Hills  Blvd. 
Beaverton,  OR  97005 
(503)  644-2686 

The  Real  Oregon 
Computer  Co. 
205  West  10th  Ave. 
Eugene,  OR  97401 
(503)  484-1040 

Byte  Shop  Computer  Store 
2033  SW  4th  Ave. 
Portland,  OR  97201 
(503)  223-3496. 

RHODE  ISLAND 

Computer  Power,  Inc. 
M24  Airport  Mall 
1800  Post  Rd. 
Warwick,  Rl  02886 
(401)  738-4477 

SOUTH  CAROLINA 

Byte  Shop 
2018  Green  Street 
Columbia,  SC  29205 
(803)  771-7824 

TENNESSEE 

Microproducts  &  Systems 
2307  E.  Center  St. 
Kingsport,  TN  37664 

(615)  245-8081 


TEXAS 

Byte  Shop 
3211  Fondren 
Houston,  TX  77063 
(713)  977-0664 

Interactive  Computers 
7646V2  Dashwood  Rd. 
Houston,  TX  77036 
(713)  772-5257 

The  Micro  Store 
634  So.  Central 
Expressway 
Richardson,  TX  75080 
(214)  231-1096 


VIRGINIA 

The  Computer  Systems 
Store 

1984  Chain  Bridge  Rd. 
McLean,  VA  22101 
(703)  821-8333 

Media  Reactions  Inc. 
11303  South  Shore  Dr. 
Reston,  VA  22090 
(703)  471-9330 

WASHINGTON 

Byte  Shop  Computer  Store 
14701  N.E.  20th  Ave. 
Bellevue,  WA  98007 
(206)  746-0651 

The  Retail  Computer  Store 
410  N.E.  72nd 
Seattle,  WA  98115 
(206)  524-4101 

WISCONSIN 

Madison  Computer  Store 
1910  Monroe  St. 
Madison,  Wl  53711 
(608)  255-5552 

The  Milwaukee 
Computer  Store 
6916  W.  North  Ave. 
Milwaukee,  Wl  53213 
(414)  259-9140 

CANADA 

Trintronics 
160  Elgin  St. 
Place  Bell  Canada 
Ottawa,  Ontario  K2P  2C4 
(613)  236-7767 

First  Canadian 
Computer  Store  Ltd. 
44  Eglinton  Ave.  West 
Toronto,  Ontario  M4R  1A1 
(416)  482-8080 

The  Computer  Place 
186  Queen  St.  West 
Toronto,  Ontario  M5V  1Z1 
(416)  598-0262 

Pacific  Computer  Store 
4509-11  Rupert  St. 
Vancouver,  B.C.  V5R  2J4 
(604)  438-3282 
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The  Small  Computer 

Twenty- five  years  ago  a  computer  as  powerful  as  the 
new  Processor  Technology  Sol-20  priced  out  at  a  cool  million. 

Now  for  only  $995  in  kit  form  or  $1495  fully 
assembled  and  tested  you  can  have  your  own  small  computer 
with  perhaps  even  more  power.  It  comes  in  a  package  about  the 
size  of  a  typewriter.  And  there's  nothing  like  it  on  the  market 
today.  Not  from  IBM,  Burroughs,  DEC,  HP  or  anybody  else! 

It  fills  a  new  role 

If  you're  an  engineer,  scientist  or  businessman,  the 
Sol-20  can  help  you  solve  many  or  all  of  your  design  problems, 
help  you  quantify  research,  and  handle  the  books  too.  For  not 
much  more  than  the  price  of  a  good  calculator,  you  can  have  high 
level  computer  power. 

Use  it  in  the  office,  lab,  plant  or  home 

Sol-20  is  a  smart  terminal  for  distributed  processing. 
Sol-20  is  a  stand  alone  computer  for  data  collection,  handling 
and  analysis.  Sol-20  is  a  text  editor.  In  fact,  Sol-20  is  the  key 
element  of  a  full  fledged  computer  system  including  hardware, 
software  and  peripheral  gear.  It's  a  computer  system  with  a 
keyboard,  extra  memory,  I/O  interfaces,  factory  backup,  service 
notes,  users  group. 

It's  a  computer  you  can  take  home  after  hours  to  play 
or  create  sophisticated  games,  do  your  personal  books  and  taxes, 
and  a  whole  host  of  other  tasks. 

Those  of  you  who  are  familiar  with  small  computers 
will  recognize  what  an  advance  the  Sol-20  is . 
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Sol-20  offers  all  these  features  as  standard: 

8080  microprocessor — 1024  character  video  display 
circuitry  —  control  PROM  memory  — 1024  words  of  static  low- 
power  RAM  — 1024  words  of  preprogrammed  PROM — built-in 
cassette  interface  capable  of  controlling  two  recorders  at  1200 
bits  per  second  —  both  parallel  and  serial  standardized  interface 
connectors  —  a  complete  power  supply  including  ultra  quiet 
fan  —  a  beautiful  case  with  solid  walnut  sides  — software  which 
includes  a  preprogrammed  PROM  personality  module  and  a  data 
cassette  with  BASIC-5  language  plus  two  sophisticated  computer 
video  games  —  the  ability  to  work  with  all  S-100  bus  products. 

Full  expansion  capability 

Tailor  the  Sol-20  system  to  your  applications  with  our 
complete  line  of  peripheral  products.  These  include  the  video 
monitor,  audio  cassette  and  digital  tape  systems,  dual  floppy 
disc  system,  expansion  memories,  and  interfaces. 

Write  for  our  new  22  page  catalog. 
Get  all  the  details. 

Processor  Technology,  BoxG,  6200  Hollis  St., 
Emeryville,  CA  94608.  (415)  652-8080. 


Dear  Editor: 

A  Hewlett-Packard  9825A  Desktop 
Computer  is  missing  as  of  July  13 
from  a  locked  laboratory  in  the 
Department  of  Electrical  Engineer- 
ing at  Michigan  Technological  Uni- 
versity and  is  presumed  to  be  stolen. 
The  computer  has  15,036  bytes  of 
read/write  memory  (Option  001)  and 
front  plug-in  memories  for  String- 
Advanced  Programming,  Matrix,  and 
9862A  Plotter-General  l/O-Extended 
I/O.  Also  missing  with  the  9825A 
computer  is  a  Hewlett-Packard 
9862A  Plotter  and  a  Hewlett-Packard 
1722A  Oscilloscope. 

A  reward  is  being  offered  for  infor- 
mation leading  to  the  arrest  and  con- 
viction of  the  person  or  persons  who 
stole  this  equipment.  Anyone  having 
information  concerning  the  missing 
equipment  is  asked  to  write  to  me. 
All  information  will  be  held  in  strict 
confidence. 

Richard  F.  Schwartz 
Professor  and  Head 
Michigan  Technological  University 
Houghton,  Michigan  49931 


Dear  Editor: 

Here's  some  feedback  about  IN- 
TERFACE AGE  Magazine. 

Adam  Osborne's  column  is  great. 
He  is  a  compliment  to  your  maga- 
zine, and  if  I  had  my  way  I'd  ask  him 
for  a  larger  piece  for  the  magazine.  I 
can't  say  enough  for  it.  His  column 
alone  makes  your  whole  magazine 
worthwhile. 

Recently  Mr.  Osborne  related  in 
his  column  that  National  Semicon- 
ductor keyboard  kits  are  being  used 
by  hobbyists  to  interface  their  per- 
sonal computers.  How  about  doing 
an  article  on  interfacing  that  key- 
board kit  for  the  benefit  of  the  rest 
of  us?  If  you  do  so,  please  give  infor- 
mation on  interfacing  with  both  the 
S-100  bus  and  the  SWTPC  6800 
SS-50  bus.  That  way,  more  hobbyists 
would  benefit. 

The  "Calendar"  is  a  good  feature. 
The  clubs  help  the  industry  and  the 
clubs  need  all  the  help  they  can  get. 


I'm  waiting  to  see  how  Bill 
Sevedge's  "Sense  Line"  column 
turns  out. 

Could  you  make  a  small  change  in 
your  advertiser's  index?  Start  a  new 
category  called  "Software  Houses." 
"Manufacturers"  doesn't  really 
describe  the  software  vendors. 

Articles  like  "Qube"  and 
"Remotoid"  don't  particularly  ap- 
peal to  me.  I  would  like  to  see  im- 
aginative ideas  discussed,  but  I  feel 
these  "Remotoid"  and  "Robots  As 
Household  Pets"  type  articles 
should  be  much  shorter,  more  to  the 
point,  and  the  extra  space  used  for 
discussion  of  more  of  these  ideas. 

Articles  such  as  "Proposed  Data 
Storage  Format  Standard"  by  Mr. 
Mohler  should  be  sought.  Heaven 
(and  every  MPU  user)  only  knows 
how  desperately  standards  are 
needed.  Uniform  cassette  storage 
standards  would  also  bring  a  big 
benefit  to  INTERFACE  AGE.  "Floppy 
ROM"  use  would  be  made  much 
easier  as  a  bonus. 

Speaking  of  the  "Floppy  ROM," 
INTERFACE  AGE  Magazine  has 
scooped  the  competition.  I  hope 
that  you  support  other  CPUs 
besides  the  8080  and  6800.  Software 
for  the  Z-80  and  6500  is  also  needed. 
Plus,  how  about  software  for  less 
popular  MPUs  such  as  F-8  and 
SC/MP  on  occasion,  also. 

A  note  for  Mr.  Osborne:  How 
about  a  confirmation  or  denial  of  the 
Z-200  (Zilog)  stack  processor  that 
Jim  Warren  hinted  about  in  the 
Silicon  Gulch  Gazette?  Where  is 
Zilog  going  from  here  anyway? 

Thank  you  very  much  for  pro- 
viding a  good  magazine  at  a  sensible 
price.  I  hope  that  I  will  have  cause  to 
renew  my  subscription  each  year  — 
year  after  year. 

Michael  Iddings 

You  did  not  include  your  address  in 
your  letter,  and  the  envelope  got 
lost,  so  we  have  to  reply  in  this  man- 
ner. Your  letter  contained  such  an 
abundance  of  good  ideas  which  we 
have  read,  discussed  and  filed. 
Thanks.  It  is  unfortunate  that  space 
forced  us  to  chop  up  your  missive, 


especially  since  it  was  all  so  compli- 
mentary. You'll  have,  however,  the 
satisfaction  of  seeing  some  of  your 
good  ideas  take  form  in  the  future. 

—Editor 

Dear  Editor: 

I  have  read  three  issues  of  your 
magazine  and  loved  each  one.  And 
so,  like  a  drug  addict,  would  like 
more.  So  please  send  me  any  back 
issues  you  can  find  lying  around  and 
bill  me.  What  I  really  like  about  your 
magazine  is  the  concentration  of  ar- 
ticles toward  software,  instead  of 
hardware  such  as  BYTE  does.  KEEP 
UP  THE  GREAT  WORK. 

T.L 

We  intend  to  keep  up  this  policy. 

—Editor 


Dear  Editor: 

Your  magazine  surpasses  the 
other  microcomputer/hobbyist 
magazines  by  a  large  margin.  I  ap- 
preciate your  detailed  articles  on 
both  hardware  and  software.  Keep 
up  the  good  work. 

Joe  Maloney 
Watch  for  our  specials,  too! 

—Editor 

Dear  Editor: 

Your  article  regarding  the  Compu- 
trac  2000  record  player  system  in 
your  May  1977  issue  reveals  an  inter- 
esting application  of  the  Intel  8080 
microprocessor.  Frequently  accom- 
panied with  such  marvelous  innova- 
tion in  design  are  tradeoffs  in  other 
areas,  such  as  mechanical  reliabili- 
ty. For  the  benefit  of  your  readers, 
could  you  provide  the  address  of  the 
manufacturer  (Cheeseboro  Products 
Corp.)  so  that  mechanical  and  elec- 
tronic specifications  and  a  cost 
figure  can  be  obtained  for  this 
system  and  also  systems  described 
in  future  issues? 

Otto  R.  Fischer 
Texas  Instruments 
M/S  269,  13500  Central  Expressway 
Dallas,  TX  75222 

We  published  the  author's  address 


8  INTERFACE  AGE 


SEPTEMBER  1977 


in  our  July  issue.  Here  it  is  again. 
Cheeseboro  Products  Corporation, 
11633  S.  Alameda  St.,  Los  Angeles, 
CA  90059.  (213)  776-3435  or  (213) 
678-3683.  —Editor 

Dear  Editor: 

I'm  really  not  writing  this  letter 
directly  to  you  but  rather  I'm  appeal- 
ing to  my  fellow  hobbyists.  I  have 
noticed  many  letters  from  Brooklyn- 
ites.  This  doesn't  surprise  me  since 
population-wise  Brooklyn  is  the 
fourth  largest  city  in  the  United 
States.  To  my  dismay,  however,  I  am 
not  aware  of  any  club  in  Brooklyn.  I 
know  that  we  have  a  computer  club 
based  in  New  York  City,  but  none 
representing  Brooklyn  itself. 

I'm  sure  there  are  many  hobbyists 
in  Brooklyn,  and  I  think  we  should  be 
represented.  I  think  writing  this  let- 
ter is  the  first  step.  So  to  all  you 
fellow  Brooklynite  hobbyists,  drop 
me  a  line  and  let's  get  together. 

John  P.  Wasack 
1438  83rd  St. 
Brooklyn,  N.Y.  11228 

The  writer  also  also  wanted  some 
pointers  on  how  to  start  a  club.  How 
about  giving  the  chap  some  help.  IN- 
TERFACE AGE  would  appreciate  it. 

—Editor 

Dear  Editor: 

Your  magazine  is  excellent!  Keep 
up  the  work  —  I  can  hardly  wait  for 
the  September  issue!  (Please  try  to 
include  a  MITS  cassette  version  on 
the  Floppy  ROM.) 

I  would  like,  however,  to  take  issue 
with  Chris  Terry's  statement  in  your 
July  issue  in  that  selectrics  are  not 
reliable.  On  the  contrary  —  they  are 
extremely  reliable  with  very  little 
maintenance  involved.  The  biggest 
enemies  of  the  selectric  are  liquid 
paper  particles  and  eraser  crumbs. 
Since  microcomputer  systems  use 
neither  of  these,  a  user  should  ex- 
perience very  few  problems. 

If  you  are  having  problems  with 
your  selectric,  the  chances  are  you 
have  either  a  poor  repairman  and  the 
mechanism  needs  proper  adjust- 
ment, or  your  interface  is  poorly 


designed  with  improper  timing. 

Good  repairmen  for  high  speed 
typing  are  hard  to  find.  Once  the 
mechanism  is  adjusted  for  such  typ- 
ing, however,  this  minimizes  later 
problems.  Our  repairman  is  an  ex- 
IBM  repairman  who  is  used  to 
MTST's  and  memory  typewriters,  yet 
charges  only  half  the  IBM  rates. 
Check  with  local  businesses  using 
MTST's  or  memory  typewriters.  Try 
to  locate  a  reliable  repairman.  A 
good  repairman  (on  his  own)  will 
have  few  qualms  about  modifica- 
tions to  the  basic  mechanism.  He 
has  already  seen  most  variations  of 
the  machine.  Do  not  expect  the  com- 
pany that  sold  you  the  rebuilt 
machine  to  have  it  optimally  ad- 
justed. Even  if  under  warranty,  the 
best  alternative  would  be  to  locate  a 
good  local  repairman.  Most  major 
cities  have  a  few.  Proper  adjustment 
will  also  minimize  wear  on  the  mech- 
anism. An  occasional  light  oil  spray 
is  the  only  preventive  maintenance 
needed  —  something  the  user  can 
do  himself. 

The  interface  should  not  be  a 
modified  version  of  the  original  elec- 
tronics. We  tried  a  modified  board 
for  a  year  and  then  designed  our 
own  from  scratch.  The  original 
board  would  lock  the  keyboard, 
flash  error  lights  occasionally,  pick 
up  noise,  and  otherwise  give  us  con- 
niptions. We  designed  our  own  with 
only  a  few  criteria: 

1.  It  should  be  simple.  (Simple 
things  work  more  reliably.) 

2.  It  should  require  no  system 
software  modifications. 

3.  It  should  be  very  reliable. 

Our  new  board  is  now  extremely 
reliable.  The  typewriter  using  it  has 
been  running  for  about  three  months 
under  heavy  use  (we  are  word- 
processing  our  third  book  now)  with 
NO  down  time  or  repair  either  mech- 
anically or  electrically.  There  have 
been  no  lock-ups,  wrong  characters, 
or  other  problems.  (Incidentally  — 
we  do  sell  this  interface  board.) 

Another  note  of  caution  —  we  ad- 
vise using  the  Dura  machines  as  a 
1041  or  1021  with  the  solenoids  inte- 
gral to  the  mechanism  in  preference 


to  the  popular  modified  selectric  of- 
fice typewriter  with  actuator-type 
solenoid  assembly.  The  Duras  seem 
to  work  much  better  mechanically. 
We  had  one  Dura  machine  running 
continuously  at  the  San  Francisco 
Faire  with  one  mistake  the  whole 
weekend.  We  complained  to  our 
repairman  on  our  return,  only  to  find 
the  machine  was  really  a  new 
machine  and  had  been  assembled 
minus  one  part.  He  installed  the 
part,  and  we  have  experienced  no 
problems  with  it  since  then. 

Carl  Townsend 
Director 

Center  for  the  Study  of  the  Future 
4110  NE  Alameda 
Portland,  Oregon  97212 

The  purpose  of  publishing  INTER- 
FACE AGE  is  to  present  all  points  of 
view.  It  was  unfortunate  that  Chris 
Terry's  byline  was  left  out  at  the 
head  of  his  article  —  apologies  to 
him  and  to  our  readers.  The  opinions 
voiced  in  that  article  are  the  author's 
and  do  not  imply  an  endorsement  by 
this  magazine.  —Editor 


Dear  Editor: 

Do  you  know  of  any  "BASIC"  writ- 
ten for  the  RCA  Cosmac  1802  com- 
puter? I  have  a  homebrew  1802  that  I 
am  presently  adding  more  memory 
to  and  a  CRT  terminal  with  ASCII 
keyboard.  I  assume  that  RCA  would 
have  high  level  languages,  but  from 
looking  at  the  price  of  their  software 
available  with  their  development 
kits,  they  would  be  out  of  my  price 
range.  Please  let  me  know  if  you  can 
help  or  not.  Thanks. 

Gregory  T.  Harris 
5334  Oak 
Kansas  City,  MO  64112 


Readers,  do  you  have  any  informa- 
tion to  offer  Mr.  Harris?  —Editor 
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Announcing  the  West  Coast's  largest  Personal  Computing 
Show.  April  28,  29,  and  30, 1 978  at  California's  brand  new 
Long  Beach  Convention  Center.  This  is  a  selling  show  with 
1 80  booths  (each  draped,  carpeted  and  with  500  watts 
of  electricity).  Three  full  days  of  conference  sessions. 
There  will  be  home  brew  exhibits,  exhibitors  lounge, 
inquiry  badge  system,  computerized  registration,  a 
newsroom,  and  a  full  blown  advertising  and  promotional 
campaign  to  bring  you  thousands  of  qualified  buyers. 


PERCOMP78 


r 


I  wouldn't  miss  it 
for  anything. 


1 


Send  me  the  show  kit: 
Name:  


.Title:_ 


Company: 
Address:_ 


.State: 


Zip  Code:_ 


.  Phone: 


Call:  (714)  973-0880  Or  mail  this  coupon:  PERCOMP'  78, 

L1833  E.  17  St.,  Suite  108,  Santa  Ana,  CA  92701 . 
Sign  early,  corner  booths  are  limited. 
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Only  $750  from  Peripheral  Vision. 


Peripheral  Vision  is  a  brand-new  company  that's  dedi- 
cated to  selling  reasonably  priced  peripherals  for  various 
manufacturers'  CPU's. 

We  think  you'll  flip  over  our  first  product. 

It's  a  full-size  floppy  disk  for  the  Altair-lmsai  plug-in 
compatible  S-100  BUS.  And  it's  available  for  as  low  as  $750. 

Here  are  the  features: 

•  1  interface  card  supports  4  drives 

•  Stores  over  300,000  bytes  per  floppy 

•  Bootstrap  EPROM  included — no  more  toggling  or 
paper  tape 

•  Completely  S-100  plug-in  compatible 

•  Interface  cabling  included 

•  Drive  is  from  Innovex  (the  originator  of  the  floppy 
concept) — assembled  and  tested 

•  Interface  card  design  is  licensed  from  Dr.  Kenneth 
Welles  and  the  Digital  Group 

•  Disk  operating  system  with  file  management  system 
included  on  floppy 

•  Cabinet  and  power  supply  optional 

Prices:  Kit  Assm. 
Interface  card  kit  and 

assembled  and  tested  drive  $750  $850 

Power  supply — +  24V  at  2 A  45  65 

Cabinet — Optima,  blue  —  85 


Now,  a  little  more  about  our  company. 

Peripheral  Vision  may  be  brand-new,  but  we  have  some 
old-fashioned  ideas  about  how  to  run  our  business. 

We  know  there  are  serious  incompatibilities  among  the 
different  manufacturers'  peripherals  and  CPU's.  We  want  to 
get  them  together.  And,  we  want  to  bring  significant  new 
products  to  market — products  consisting  of  everything  from 
adaptation  instructions/kits  for  hardware  and  software  to 
major  new  products. 

It's  a  tall  order,  but  we  feel  we're  up  to  the  task. 
Peripheral  Vision  has  already  obtained  a  license  from 
The  Digital  Group  to  adapt  versions  of  some  of  their  prod- 
ucts to  the  S-100  BUS.  And  we're  working  on  getting  more 
from  other  companies. 

Most  important  to  our  customers,  Peripheral  Vision  is 
committed  to  helping  you  get  along  with  your  computer. 
We'll  do  all  we  can  to  make  it  easy. 

Write  us  now  for  all  the  information  on  our  company, 
our  philosophy  and  our  exciting  line  of  products.  And  be 
prepared  to  flip  over  all  of  it. 


P.O.  Box  6267  /  Denver,  Colorado  80206  /  (303)  777-4292 


Send  me  the  works,  and  I  just  might  flip  over  it! 

Name  

Address  
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CLASS  IN  HARDWARE  ANALYSIS 
AND  DEBUGGING  PERSONAL 
COMPUTER  SYSTEMS 

The  classes  run  for  six  weeks, 
Wednesday  evenings  from  7-9  p.m. 
Reason  was  that  many  personal 
computer  users  who  did  not  have 
digital  design  background  were  ask- 
ing for  support.  We  do  offer  such 
support.  However,  these  users  can 
save  time  and  money  once  they 
learn  their  way  around  the  hardware. 
Also,  the  many  personal  computer 
users  have  realized  many  service 
operations  are  not  really  knowledg- 
able  about  their  specific  systems. 
With  all  the  manufacturers  pouring 
products  into  the  personal  and 
microcomputer  market,  these  sys- 
tems could  only  be  analyzed  and  de- 
bugged by  the  users  familiar  with 
their  configurations.  It  will  be  a  long 
time  before  one  organization  can 
have  all  the  answers  to  all  the  prob- 
lems created  by  manufacturers.  The 
fee  is  $50.00.  For  further  information 
contact  Tech-Mart,  19590  Ventura 
Blvd.,  Tarzana,  CA  91356. 

NEW  COMPUTER  STORE 

THE  BIT  BUCKET  is  to  be  opened 
on  the  Campus  of  Ball  State  Univer- 
sity to  provide  Muncie,  Indiana  with 
the  only  personal  computer  store 
within  a  70-mile  radius.  Target  open- 
ing date  is  September  19,  1977.  For 
further  information  contact  Richard 
F.  Ramsey,  R.R.2  Box  273,  Hartford 
City,  IN  47348,  or  call  (317)  348-4386. 

NEW  CLUB 

A  user  group  has  been  formed  for 
people  interested  in  the  Com- 
modore PET  2001  Computer. 

The  PET  is  a  compact  computer 
with  integrated  keyboard,  a  CRT 
with  character  and  graphics  cap- 
ability, cassette  drive,  14K  ROM 
Operating  System  including  full  8K 
BASIC,  and  4K  RAM  user  space.  The 
PET  will  provide  exceptional  com- 
puting value  with  a  complete  price 
of  $595. 

The  purpose  of  the  PET  User 
Group  will  be  to  share  and  exchange 
applications,  programs,  and  hard- 
ware expansion  techniques,  and  to 
provide  general  user  feedback. 

The  first  year  membership  is  $5.00 
and  will  include  the  User  Notes 
publication. 

Interested?  Contact  Gene  Beals, 
PET  User  Group,  P.O.  Box  371 ,  Mont- 
gomeryville,  PA  18936. 


HOUSTON  PERSONAL  COMPUTING 
FAIRE 

The  Houston  Personal  Computing 
Faire  will  be  held  at  the  Shamrock 
Hilton  Hotel  in  Houston,  TX,  Sep- 
tember 17-18,  1977.  For  information 
regarding  booth  rental  and  registra- 
tion, contact  Matt  Barkley  at  (713) 
667-9535. 


HOBBYIST'S  NETWORK 

The  PCNET  (Personal  Computer 
NETwork)  Committee  has  been 
functioning  in  the  Palo  Alto  area 
since  the  April  Computer  Faire.  The 
committee's  goal  is  the  creation  of 
regional  (followed  by  national)  per- 
sonal computer  networks  for  the 
computer-to-computer  transfer  of 
messages  and  files.  A  set  of  net- 
work protocols  (sets  of  conventions 
defining  all  levels  of  intercomputer 
communication)  is  almost  complete- 
ly designed.  These  protocols  should 
be  operable  in  8K  bytes  of  machine 
code,  and  are  designed  to  be  imple- 
mented in  string  BASIC. 

The  committee  believes  this 
should  be  attractive  to  personal 
computer  users.  Participation  will 
be  voluntary;  you  can  decide  to  par- 
ticipate on  any  given  day  of  network 
operation.  Network  functioning  will 
be  relatively  insensitive  to  the 
absence  of  an  appreciable  fraction 
of  member  computers. 

Our  current  thinking  indicates  the 
following  tentative  equipment  re- 
quired for  participation  in  the  net- 
work: a  personal  computer  with 
12-16K  of  RAM  and  string  BASIC;  an 
originate/answer  MODEM  capable 
of  300  BPS.  A  message  service  — 
the  ability  to  send  a  message 
(generally  in  English  text,  although 
almost  any  file  can  be  sent)  is  quite 
valuable. 

The  PCNET  Committee  is  about 
to  start  a  series  of  experiments.  We 
would  welcome  people  with  per- 
sonal computer  systems  who  would 
like  to  participate;  we're  especially 
interested  in  people  in  the  Palo  Alto 
dialing  area.  We  would  also  be  most 
.nterested  in  similar  network  efforts 
n  other  places.  We'd  like  to  avoid 
west  coast  chauvinism  and  want  to 
work  closely  with  people  in  other 
parts  of  the  country.  For  further  in- 
formation write  or  call:  Dave 
Caulkins,  437  Mundel  Way,  Los 
Altos,  CA  94022,  (415)  328-2411 
(work)  or  (415)  948-5753  (home). 
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Dallas  (214)  231-6111;  TI  Supply  (214)  238-6821;  Houston,  Harrison 
Equipment  (713)  652-4700;  TI  Supply  (713)  776-6511;  R  V. 
Weatherford  (713)  688-7406 

UTAH:  Salt  Lake  City,  Diplomat/Altaland  (801)  486-7227:  Standard 
Supply  (801)  486-3371. 

VIRGINIA:  Roanoke,  Technico  (703)  563-4975. 

WASHINGTON:  Seattle,  Almac/Stroum  Electronics  (206)  763-2300; 
Cramer/Seattle  (206)  575-0907;  Kierulff  Electronics  (206)  575-4420 

WISCONSIN:  Oak  Creek,  Arrow  Electronics  (414)  764-6600;  West 
Allis,  Hall-Mark/Milwaukee  (414)  476-1270. 

CANADA:  Calgary,  Cam  Gard  Supply  (403)  287-0520;  Downsview. 
CESCO  Electronics  (416)  661-0220;  Zentronics  (416)  635-2822; 
Edmonton.  Cam  Gard  Supply  (403)  426-1805,  Halifax,  Cam  Gard 
Supply  (902)  454-8581;  Kamloops,  Cam  Gard  Supply  (604)  372- 
3338;  Moncton.  Cam  Gard  Supply  (506)  855-2200;  Montreal. 
CESCO  Electronics  (514)  735-5511;  Future  Electronics  (514)  735- 
5775;  Zentronics  (514)  735-5361;  Ottawa,  CESCO  Electronics  (613) 
729-5118;  Future  Electronics  (613)  232-7757;  Zentronics  (613) 
238-6411;  Quebec  City,  CESCO  Electronics  (418)  524-4641;  Regina, 
Cam  Gard  Supply  (306)  525-1317;  Rexdale,  Future  Electronics  (416) 
677-7820;  Saskatoon.  Cam  Gard  Supply  (306)  652-6424;  Van- 
couver. Cam  Gard  Supply  (604)  291-1441.  Winnipeg,  Cam  Gard 
Supply  (204)  786-8481. 
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Tfcxas  Instruments 

makes 
MOS  EPROMs 
even  more  affordable. 


TMS  2708  now  $21.50* 

The  industry  standard. 


TMS  27L08  now  $26. 15* 

The  low  power  8K. 


TMS  2716  now  $36.90* 

The  2708  times  two. 


"100-piece  prices 


Remember  a  few  months  ago  when 
EPROMs  were  expensive  and  hard 
to  get?  Due  to  TPs  leadership  they 
have  become  available  microcom- 
puter building  blocks. 

Prices  have  dropped  dramatically; 
availability  is  excellent.  Credit  TPs 
high-yield,  high-volume  production. 

TPs  highly  cost  effective  EPROMs 
feature  a  rugged,  high-integrity 
ceramic  package  with  sturdy  gold- 
plated  pins  to  withstand  the  repeated 
handling  and  insertions  associated 
with  reprogramming.  And  a  gold- 
alloy-sealed  lid  for  superior 
hermeticity. 


TI  offers  a  choice  of  three  produc- 
tion EPROMs- all  from  stock. 


•  TMS  2708.  The  industry  standard 
8K  EPROM.  Fully  TTL  compatible. 

•  TMS  27L08.  The  industry  first  low 
power  8K  EPROM  fully  compatible 
with  the  2708.  But  less  than  one- 
half  the  power  dissipation  and  10% 
power  supply  tolerance. 

•  TMS  2716.  A  2708  times  two.  Twice 
the  memory  (16K)  in  the  same 
space.  An  economical  plug-in  up- 
grade for  2708s.  And  TPs  16K  2716 
uses  less  power  than  a  single  2708. 
To  order  the  affordable 

EPROMs,  call  your  near-  j 
est  authorized  TI  distrib-  \  _TC 
utor  listed  to  the  left. 


Texas  Instruments 


©1977  Texas  Instruments  Incorporated 
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Sept  1  Bay  Area  Microprocessors 
Users  Group  (BAMUG)  will  meet 
in  the  Hayward  ROC  Center, 
26316  Hesperian  Blvd.",  Hayward, 
CA  at  7:30  PM.  For  more  details 
write  BAMUG,  1211  Santa  Clara 
Ave.,  Alameda,  CA  94501. 

Sept  3  Ventura  County  Computer 
Society  (SCCS)  meets  at  7:30  PM 
in  the  Camarillo  Public  Library, 
located  at  3100  Ponderosa  Dr., 
Camarillo,  CA.  For  more  informa- 
tion write:  VCCS,  P.O.  Box  525, 
Port  Hueneme,  CA  93041  or  call 
(805)  985-2631 

Sept  3  Louisville  Area  Computer 
Club  will  meet  in  the  Speed  Audi- 
torium at  the  University  of  Louis- 
ville at  1  PM.  Call  Glenn  Darwin  at 
(502)  426-3344  for  more  details. 

Sept  3  Milwaukee  Area  Computer 
Club  will  meet  at  1  PM  at  the 
Waukesha  County  Technical  In- 
stitute, New  Berlin,  Wl.  Call  (414) 
246-6634  for  further  details. 

Sept  7  Valley  Computer  Club  holds 
its  meeting  at  the  Harvard  School 
at  7  PM.  The  Harvard  School  is 
located  at  3700  Coldwater  Can- 
yon, Studio  City,  CA. 

Sept  7  Amateur  Computer  Society 
of  Columbus  will  meet  at  7:30  PM 
at  the  Center  of  Science  and  In- 
dustry. For  further  information 
call  Fred  Hatfield,  President, 
(614)  486-3347. 

Sept  7  New  England  Computer 
Society  will  be  meeting  the  first 
Wednesday  of  each  month  in  the 
cafeteria  of  the  MITRE  Corp.  at  7 
PM.  Located  on  Rte  62  in  Bed- 
ford, Mass.  Contact  Dave  Day  at 
(603)  434-4239  for  details. 

Sept  9  Crescent  City  Computer  Club 
will  hold  its  meeting  at  the  Uni- 
versity of  New  Orleans,  Lakefront 
Campus  at  8  PM.  Call  Bob 
Latham  at  (504)  722-6321  for  more 
information. 

Sept  9  Northern  New  Jersey  Ama- 
teur Computer  Club  (NNJACC) 
will  hold  its  meeting  at  the  Fair- 
leigh  Dickenson  University,  on 
the  Rutherford  Campus,  Becton 
Hall,  Room  B8.  This  meeting  will 
begin  at  6:30  PM.  For  more  infor- 
mation contact  NNJACC,  593 
New  York  Avenue,  Lyndhurst,  NJ 
07071. 

Sept  10  Oklahoma  Computer  Club 
will  hold  its  meeting  at  the  Belle 
Aisle  Library  at  10  AM.  Call  Al 
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Campbell  at  (405)  842-4933  for 
details. 

Sept  10  The  Permian  Basin  Com- 
puter Group  —  Odessa  Chapter 
meets  at  1  PM  in  the  Electronic 
Technology  Bldg.,  Room  203  on 
the  Odessa  CollFge  campus.  For 
further  information  call  (915) 
332-9151. 

Sept  10  South  Central  Kansas  Ama- 
teur Computer  Association  meets 
the  first  Saturday  of  each  month 
at  9  AM  in  the  Wichita  Public 
Library,  Wichita,  KS.  Call  Cris 
Borger  at  (316)  265-1120  or  Dave 
Rawson  at  (316)  744-1629  for 
more  details. 

Sept  11  North  Orange  County  Com- 
puter Club  will  have  its  meeting 
at  Chapman  College,  Orange,  CA. 
Doors  open  at  12:00.  1-5 
Hashinger  Hall  Auditorium.  Mem- 
bership  Chairman,  Tracey 
Lerocker,  (714)  998-9722  evenings. 

Sept  11  Trace  will  be  meeting  at  the 
Ontario  Science  Center  at  2:00 
PM  at  770  Don  Mills  Road,  Don 
Mills  Ontario.  Club  address  is 
Box  545,  Streetsville,  Ontario, 
Canada  L5M2C1 

Sept  12  The  Permian  Basin  Com- 
puter Group  in  the  Midland  area 
meets  the  second  Monday  each 
month  at  7:30  PM  in  the  Student 
Union  Bldg.  on  the  Midland  Col- 
lege compus.  For  additional  infor- 
mation write  John  Rabenaldt, 
Box  3912,  Odessa,  TX  79760. 

Sept  12  Arizona  Computer  Society 
meets  on  Tuesday  at  7:00,  Room 
226,  DeVry  Institute,  4702  N.  24th 
St.,  Phoenix,  AZ. 

Sept  14  Homebrew  Computer  Club 
meeting  will  begin  at  7  PM  in 
Menlo  Park,  CA.  The  Stanford 
Linear  Accelerator  Center  Audi- 
torium is  the  site  of  the  meeting. 
Call  (415)  967-6754  for  details. 

Sept  15  New  York  Amateur  Com- 
puter Club  meets  at  7  PM.  Call 
Bob  Schwartz  for  meeting  place 
at  (212)  663-5549. 

Sept  18  Chicago  Area  Computer 
Hobbyist  Exchange  (CACHE)  will 
meet  at  12  PM  in  the  NIGAS  Bldg. 
cafeteria.  The  NIGAS  Bldg.  is 
located  on  Schermer  Rd.  in  Glen- 
view,  IL.  Call  CACHE  Hotline  (312) 
849-1132  for  complete  details. 

Sept  21  Homebrew  Computer  Club 
will  be  meeting  at  the  Stanford 
Linear  Accelerator  Center  Audi- 
torium at  7  PM  in  Menlo  Park,  CA. 
Call  Bob  Reiling  at  (415)  967-6754 
for  more  details. 


Sept  22  Space  Coast  Microcom- 
puter Club  will  hold  its  meeting  at 
7:30  PM  at  the  Merritt  Island 
Library,  Merritt  Island,  FL.  Con- 
tact Ray  Lockwood  at  (305) 
452-2159  for  details. 

Sept  23  Trace  will  hold  its  meeting 
at  Humber  College  (N.  Campus), 
Rexdale,  Ontario,  Room  5209  at 
8:00  PM.  Club  address  is  Box  545, 
Streetsville,  Ontario,  Canada 
L5M2C1. 

Sept  28  Sacramento  Microcomputer 
Users'  Group  meets  7:30-9:30  PM 
at  SMUD  Training  Bldg.,  59  St. 
between  Folsom  &  "S"  Sts.  Write 
Richard  Lerseth,  P.O.  Box  161513 
or  call  (916)  381-0335  after  5  PM. 

Sept  28  Homebrew  Computer  Club 
meeting  will  begin  at  7  PM  in 
Menlo  Park,  CA.  The  Stanford 
Linear  Accelerator  Center  Audi- 
torium is  the  site  of  the  meeting. 
Call  (415)  967-6754  for  details. 

Sept  30  Washington  Amateur  Com- 
puter Society  has  scheduled  its 
meeting  to  be  held  at  the  Catholic 
University  of  America,  St.  Johns 
Hall.  Located  at  Michigan  and 
Harewood  Aves  in  Washington, 
D.C.  Contact  Bill  Stewart  at  (202) 
722-0210  for  club  details  between 
the  hours  of  10  AM  and  12  PM. 


OCTOBER 


Oct  2  North  Orange  County  Com- 
puter Club  will  have  its  meeting 
at  Chapman  College,  Orange,  CA. 
Doors  open  at  12:00.  1-5  Hash- 
inger Hall  Auditorium.  Member- 
ship Chairman,  Tracey  Lerocker, 
(714)  998-9722  evenings. 

Oct  5  Kitchener-Waterloo  Micro- 
computer Club  meets  at  7  PM  in 
Rm.  3388,  Bid.  Engineering  4, 
University  of  Waterloo,  Canada. 

Oct  5  Valley  Computer  Club  holds 
its  meeting  at  the  Harvard  School 
at  7  PM.  The  Harvard  School  is 
located  at  3700  Coldwater  Can- 
yon Ave.,  Studio  City,  CA. 

Oct  9  Trace  will  hold  its  meeting 
at  the  Ontario  Science  Center, 
770  Don  Mills  Road,  Don  Mills, 
Ontario  at  2:00  PM.  Club  address 
is  Box  545,  Streetsville,  Ontario, 
Canada  L5M2C1. 

Oct  13  Mid  America  Computer  Hob- 
byist holds  its  meeting  at  Com- 
mercial Federal  Savings  &  Loan, 
Bellevue,  Nebraska  at  the  in- 
tersection of  Galvin  Rd.  &  U.S. 
Hwy  73-75.  Write  P.O.  Box  13303, 
Omaha,  NE  68113. 
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The  Computer  for  the  Professional 


Whether  you  are  a  manager,  scientist,  educator,  lawyer, 
accountant  or  medical  professional,  the  System  8813  will 
make  you  more  productive  in  your  profession.  It  can  keep 
track  of  your  receivables,  project  future  sales,  evaluate 
investment  opportunities,  or  collect  data  in  the  laboratory. 

Use  the  System  8813  to  develop  reports,  analyze  and  store 
lists  and  schedules,  or  to  teach  others  about  computers. 

It  is  easily  used  by  novices  and  experts  alike. 


Reliable  hardware  and  sophisticated  software  make 
this  system  a  useful  tool.  Several  software  packages  are 
included  with  the  machine:  an  advanced  disk  operating 
system  supporting  a  powerful  BASIC  language  inter- 
preter, easy  to  use  text  editor,  assembler  and  other  system 
utilities.  Prices  for  complete  systems  start  at  $3250. 

See  it  at  your  local  computer  store  or  contact  us  at 
460  Ward  Dr.,  Santa  Barbara,  CA  93 1 1 1 ,  (805)  967-0468. 
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RAISING  MONEY  FOR  YOUR 
BUSINESS:  TACTICAL 
CONSIDERATIONS; 
WAYS  AND  MEANS 

Virtually  all  forms  of  business  re- 
quire periodic  injections  of  venture 
capital  for  a  myriad  of  reasons.  This 
article  proposes  to  briefly  discuss 
the  certain  business  parameters  ob- 
tained through  analysis  prior  to  a 
company  generating  a  plan  to  attract 
investors.  Tax  planning  and  security 
law  considerations  are  noted  and 
followed  by  a  short  discussion  of 
several  investment  vehicles. 

GENERAL  BUSINESS  CONSIDERATIONS: 

In  determining  which  source  of  capi- 
tal will  best  serve  its  needs  the  com- 
pany should  first  decide  on  the  rela- 
tionship between  debt  and  equity. 

Debt  financing  is  attractive  to  in- 
vestors in  that  they  are  assured  a 
steady  return  on  their  investment 
usually  evidenced  by  a  fixed  or 
determinable  rate  of  return  (interest) 
over  a  given  or  determinable  period 
of  time. 

Equity  financing  is  attractive  to  in- 
vestors because  the  money  they  in- 
ject into  a  business  (venture  capital) 
entitles  them  to  an  ownership  inter- 
est in  the  company,  and  based  on 
the  company's  continued  success,  a 
right  to  participate  in  profits. 

To  be  sure,  the  company  and  in- 
vestor seek  the  same  goal:  profit, 
and  frequently  they  agree  on  the  pro- 
fit time  frame.  Moreover,  they  fre- 
quently agree  on  the  means  to  ob- 
tain that  goal.  Where  the  company 
and  investor  are  at  loggerheads  with 
one  another  is  over  the  flexibility  vs. 
protection  issue. 

The  company  wants  to  retain  flex- 
ibility to  make  business  decisions  in 
the  areas  of  business  expansion, 
specific  product  development,  and 
future  financing  to  cite  a  few  ex- 
amples. These  decisions  the  com- 
pany will  usually  seek  to  make 
without  having  to  invite  investor  par- 
ticipation. 


By  Elliott  MacLennon,  J.D. 
Stephan  Murtha 

The  investor's  position  may  well 
be  characterized  by  a  statement 
made  by  Andrew  Carnegie,  the  late 
American  steel  magnate.  "Put  all  my 
eggs  in  one  basket,"  he  remarked  in 
passing  to  a  friend,  "Why,  I  do  it  all 
the  time,  I  just  watch  that  egg 
basket  awful  close."  The  investor 
will  want  to  participate  in  those 
decisions  that  affect  his  interest. 

Understandably,  the  company  will 
want  to  adopt  a  strategy  that 
achieves  a  predetermined  balance 
between  debt  and  equity.  The  ac- 
quisition of  too  much  debt  will,  in 
addition  to  burdening  its  cash  flow 
to  repay  the  outstanding  debt,  mort- 
gage its  future  earnings. 

Too  much  equity  financing  on  the 
other  hand  may  dilute  the  original 
principals  of  the  company's  owner- 
ship interest,  and  where  a  large 
block  of  equity  is  in  the  hands  of  a 
few  investors,  control  of  the  com- 
pany may  be  destabilized,  threat- 
ened and  even  overcome. 

tax  considerations:  Essential  in 
the  planning  of  acquisition  of  ven- 
ture capital  is  consideration  of  the 
tax  impact  of  the  proposed  invest- 
ment. As  with  selection  of  the  in- 
vestment vehicle  the  choices  avail- 
able must  be  examined  by  the  com- 
pany for  its  own  point  of  view  as  well 
as  anticipating  the  investors'  needs. 

Tax  planning  may  not  only  affect 
the  form  of  investment,  for  example, 
a  debt  instrument,  but  even  that  of 
the  organization  of  the  company 
itself:  Corporation  vs.  Limited  Part- 
nership or  Trust. 

Does  the  investor  need  a  loss  gen- 
erated to  offset  the  income  from 
another  source?  If  so  business  start- 
up losses  may  pass  through  to  the 
investor  if  the  company  is  organized 
as  a  Subchapter  S  Corporation. 

Does  the  company  need  additional 
deductions  to  offset  high  income?  A 
debt  instrument  may  be  more  suit- 
able here  as  opposed  to  an  equity  in- 


strument like  common  stock 
because  interest  paid  on  a  bona  fide 
debt  is  deductible  to  the  company, 
whereas  the  payment  of  a  dividend 
is  not  deductible;  it  only  reduces  the 
company's  earnings  and  profits. 

Further  consideration  such  as 
planning  the  transaction  to  ascer- 
tain if  the  investor  or  the  company 
gets  the  benefits  of  depreciation 
and  investment  tax  credits. 

Often  of  critical  importance  from 
the  investor's  perspective  is  the  tax 
character  of  the  return  on  the  invest- 
ment: Capital  gain  or  loss;  ordinary 
gain  or  loss,  usually  the  investor  will 
want  a  capital  gain  or  an  ordinary 
loss  as  opposed  the  combination  of 
the  remaining  two  variables  because 
in  the  world  of  tax  alchemy  this  com- 
bination yields  the  smallest  tax  ex- 
posure for  the  investor. 

Tax  planning  is  largely  tactical  in 
nature  and  operation.  Once  a  tax 
decision  is  made,  its  permanence  is 
a  function  of  the  stability  of  the 
facts  which  originally  generated  the 
decision.  Simply  put,  tactical  tax 
elections  stay  put  as  long  as  the 
facts  underlying  the  election  don't 
change. 

For  example,  a  lease  as  a  form  of 
investment  vehicle  is  attractive 
where  a  company  can  finance  the 
acquisition  of  a  needed  asset  owned 
or  purchased  by  an  investor  absent 
the  outlay  of  substantial  funds  as 
perhaps  required  by  a  downpayment, 
thus,  the  asset,  or  its  use,  can  be 
procured  while  freeing  funds  for 
working  capital.  The  lease  transac- 
tion becomes  especially  attractive 
where  the  company  is  already  oper- 
ating under  a  net  operating  loss 
whereby  the  tax  write-off  aspects  of 
asset  ownership  are  of  minimum 
benefit.  The  investor,  as  it  frequent- 
ly occurs,  may  need  the  tax  benefits 
of  ownership  in  order,  for  example, 
to  offset  other  income.  The  tax  sav- 
ing the  investor  realizes  may  result 
in  a  lower  rental  cost  to  the  com- 


16  INTERFACE  AGE 


SEPTEMBER  1977 


pany,  thus,  the  company  inexpen- 
sively acquires  a  needed  asset 
where  again  in  turn  the  reduced 
rents  received  by  the  investor  serve 
to  keep  his  income  lower  than  would 
a  full  rental  value,  thus,  giving  his 
deductions  resulting  from  owner- 
ship more  tax  leverage. 

Of  more  importance  is  viewing  tax 
planning  as  an  isolated  tactic,  and  in 
turn  viewing  investment  options  pro- 
vided to  the  investor  also  in  an  isolat- 
ed plane.  The  two  can  be  combined 
additively  in  that  the  investment  op- 
tions may  produce  a  conflict  between 
company  and  investor,  whereas  tax 
planning  may  produce  harmony. 

It  follows  that  the  company  may 
wish  to  relinquish  certain  tax  bene- 
fits to  itself  which  contain  little  or 
no  significance  where  conversely 
the  tax  effect  substantially  affects 
the  investor.  His  example  of  flexibil- 
ity of  bargaining  power  may  gain  the 
company  a  needed  advantage,  such 
as  retention  of  management  control 
traded  off  for  a  tax  election 
favorable  to  the  investor.  This  form 
of  tactical  combination  makes  for 
good  overall  investment  acquisition 
strategy.  It  is  similar  to  the  combina- 
tion of  two-dimensional  chess. 

security  law:  Prior  to  making  a 
brief  mention  of  the  advantages  and 
disadvantages  of  various  invest- 
ment vehicles,  it  is  of  critical  impor- 
tance to  point  out  that  the  company 
must  make  sure  that  the  proposed 
investment  transaction  complies 
with  all  securities  law  including 
both  Federal  and  State  or  serious 
penalties  including  civil  and 
criminal  can  result.  Security  law  is 
mainly  concerned  with  problems  of 
"watered-stock."  Both  federal  and 
state  agencies  involved  in  regulat- 
ing the  issuance  of  equity  instru- 
ments or  convertible  instruments, 
such  as  debt  that  can  be  transmuted 
into  equity,  seek  to  protect  the 
public  who  purchase  an  ownership 
interest  in  a  given  company, 
creditors  who  loan  money,  goods  or 
provide  services  to  the  company, 
and  in  general,  all  those  who  rely  on 
the  stated  worth  of  the  company  as 
bona  fide. 

The  question  of  what  is  a  security 
is  pregnant  with  reply:  It  can  be  a 
share  of  common  stock,  an  orange 
grove,  or  in  some  instances  an  oral 
agreement. 


INVESTMENT    VEHICLES:  COMMON 

stock:  Secures  permanent  capital 
for  the  company  without  incurring 
an  obligation  to  pay  back  the  invest- 
or at  a  fixed  rate  over  a  given  or 
determinable  time  period, 
fts  disadvantage  from  the  view- 


point of  the  principals  of  the  com- 
pany is  that  it  dilutes  their  owner- 
ship interest  and  ability  to  control 
management.  This  latter  effect  can 
be  mitigated  somewhat  by  share- 
holder agreements,  voting  pools  or 
voting  trusts  between  the  company 
principals,  as  common  stock  usually 
carries  with  it  full  voting  privileges. 

The  investor  takes  an  equity  in- 
vestment risk  by  purchasing  com- 
mon stock.  For  this  risk  the  investor 
gains  the  opportunity  of  substantial 
return  without  running  afoul  of 
usury  problems. 

other  forms  of  stock:  Preferred 
stock  as  distinguished  from  com- 
mon stock  usually  contains  certain 
rights,  privileges  and  preferences 
unknown  to  common  stock. 

The  company  may  wish  to  provide 
these  additional  features  to  initially 
attract  the  investor  while,  as  is  fre- 
quently is  the  case,  add  these  fea- 
tures while  taking  away  the  voting 
privileges  of  this  form  of  stock,  thus 
preventing  dilution  among  company 
principals. 

A  non-exhaustive  list  of  the  type 
of  rights,  privileges  and  preference 
that  entice  investors  would  be  a 
right  to  participate  in  dividends  prior 
to  common  shareholders  receiving 
any  dividends,  a  right  to  cumulative 
dividends,  a  liquidation  preference 
on  termination  of  the  company  and  a 
convertible  feature  on  the  preferred 
stock  converting  it  into  common 
stock  in  anticipation  of  a  public 
offering. 

warrants  and  options:  Warrants 
and  options,  when  combined  with 
debt  instruments,  allow  the  com- 
pany a  means  of  obtaining  working 
capital  while  at  the  same  time  post- 
poning the  investor's  equity  invest- 
ment decision. 

The  investor  can  achieve  two 
basic  objectives  by  the  use  of  an  op- 
tion or  warrant:  Participation  in 
future  appreciation  of  the  com- 
pany's worth  and  minimization  of 
the  downside  risk  through  post- 
ponement of  the  equity  investment 
decision  until  a  favorable  invest- 
ment climate  occurs. 

debt  instruments:  The  choice  of  a 
debt  instrument,  rather  than  equity 
instrument,  as  the  investment  vehi- 
cle is  fundamental.  The  holder  of  the 
debt  instrument  is  a  creditor  rather 
than  an  owner  of  the  enterprise. 
Debt  instruments  including  promis- 
sory notes,  debentures  bonds,  are 
essentially  similar  in  that  they  repre- 
sent a  promise  to  pay  a  stated 
amount  to  the  holder  at  a  fixed  or 
determinable  time. 


In  addition  to  gaining  a  deduction 
for  interest  payments  the  company 
gains  capital  leverage  by  obtaining 
present  capital  financed  through 
debt  instruments  while  spreading 
out  the  repayment  period  often  over 
several  years. 

The  investor  can  bargain  for 
security  on  his  contribution  to 
guarantee  his  chance  of  repayment. 
An  injection  of  capital  through  an 
equity  instrument  provides  no  such 
guarantee. 

A  non-convertible  debt  instrument 
is  not,  in  most  jurisdictions,  held  to 
be  a  "security"  and  is  therefore  ex- 
empt from  security  law  registration. 


COMBINATIONS  OF  DEBT  AND  EQUITY: 

Frequently  a  combination  of  debt 
and  equity  financing  produces  the 
advantages  of  each  while  minimiz- 
ing the  disadvantages  of  both.  If  a 
conversion  feature  is  present  to  con- 
vert debt  into  equity  the  conversion 
ratio  or  purchase  of  the  underlying 
instrument  must  be  specified.  The 
exercise  period  must  also  be  stated. 

Careful  attention  must  be  paid  to 
the  value  of  the  conversion  feature. 
If  the  interest  payable  on  the  debt  is 
the  maximum  permissible  under 
state  law,  the  addition  of  a  value  for 
the  conversion  feature  may  render 
the  transaction  usurious. 

Tactically,  it  is  in  the  company's 
favor  to  be  able  to  prepay  the  debt  and 
force  conversion;  the  opposite  is  true 
for  the  investor  in  that  control  over 
the  timing  of  the  conversion  is  lost. 

The  company  seeks  the  often  in- 
consistent but  not  elusive  goals  of 
raising  maximum  capital  while  mini- 
mizing dilution,  thus,  retaining  the 
reins  of  control  over  business  opera- 
tions and  planning. 

The  investor  will  look  for  maxi- 
mum return  for  a  minimal  invest- 
ment with  the  strongest  guarantees 
of  security  available  including  more 
often  than  not  the  right  to  partici- 
pate in  decisions  affecting  in  any 
significant  way  his  at  risk  interest. 

Although  often  in  diametric 
opposition  to  one  another  both  the 
company  and  investor  retain  the 
same  profit-making  or  profit- 
enhancing  goal.  This  goal  is  the 
genesis  of  the  working  agreement 
between  the  two.  The  company,  by 
carefully  analyzing  its  future  finan- 
cial needs  and  anticipated  profit 
projections,  can  offer  to  the  investor 
what  sometimes  may  at  first  appear 
to  be  a  poverty  of  options  which  in 
reality  can  be  a  panoramic  selection 
of  choices  offering  the  investor  a 
tailor-made  investment  vehicle  suit- 
able to  both  parties  by  the  use  of 
creative  business  and  tax  planning 
bargaining  power. 
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HOW  AND  WHAT  TO 
SUBMIT  TO  A  BOOK 

PUBLISHER 

This  month,  we  are  going  to  talk 
about  your  book  writing  ability.  Writ- 
ing a  book  should  be  an  enjoyable 
and  rewarding  experience  for  an 
author.  One  of  the  first  things  to 
consider  is  what  to  submit  for 
review  and  how  to  submit  it. 

A  publisher  will  always  consider 
the  complete  manuscript,  but  the 
publisher  can  make  a  publishing 
decision  on  the  basis  of  a  detailed 
outline,  two  or  three  representative 
chapters  and  a  prospectus.  This 
material  is  sufficient  because  it 
gives  the  reviewer  a  good  grasp  of 
the  material  and  allows  him  to 
evaluate  the  author's  style, 
pedagogy  and  technical  compe- 
tence. The  publisher  may  have  from 
one  or  ten  or  more  reviewers  com- 
ment on  the  material,  but  the  norm 
is  two  or  three. 

The  publisher  will  decide  to  do 
one  of  three  things:  publish  the 
book,  reject  the  book,  or  return  the 
book  to  the  author  for  revision.  Let's 
take  a  look  at  these  three  options.  If 
the  publisher  wants  to  publish  the 
book,  how  do  you  decide  to  accept 
publication  with  that  house?  Pub- 
lisher's royalty  schedules,  book  pro- 
duction capability,  and  marketing 
abilities  vary  greatly.  Royalties  are 
normally  paid  on  net  proceeds  from 
the  sales  of  the  book.  Net  proceeds 
mean  actual  monies  the  publisher 


receives,  or  is  due  to  receive,  from 
accounts  receivable.  The  royalty 
scale  varies  from  a  low  of  10  percent 
to  a  high  of  25  percent.  Marketing 
ability  is  something  you'll  have  to 
judge  for  yourself.  One  good  criter- 
ion is  to  start  with  the  publishers 
with  whom  you  are  most  familiar, 
but  be  sure  you  are  dealing  with  a 
legitimate  publisher,  not  someone 
who  publishes  books  as  a  sideline. 
Remember,  there  is  more  to  publish- 
ing a  book  than  just  printing  what 
the  author  submits. 

Now  let  us  look  at  the  other  two 
alternatives.  If  your  book  is  rejected, 
find  out  why,  revise  it  as  necessary 
and  submit  it  to  another  publisher.  If 
the  publisher  returns  the  manuscript 
for  revision,  try  to  make  all  of  the 
suggested  revisions  and  add  some- 
thing. You  should  be  able  to  tell 
from  the  publisher's  comments 
what  the  reviewer  does  and  does  not 
like  about  your  manuscript.  Change 
what  he  doesn't  like  and  add  more 
of  what  he  does  like. 

As  for  the  physical  preparation  of 
the  samples,  it  is  best  you  prepare 
three  copies,  submit  two  copies, 
and  keep  one  copy  for  yourself.  The 
manuscript  should  be  typed,  double- 
spaced,  and  include  any  charts, 
graphs,  and  photographs  that  you 
feel  are  pertinent.  However,  the 
material  does  not  have  to  be  in  per- 
fect form.  The  emphasis  on  prepar- 
ing the  material  should  be  on  read- 
ability. 

Now,  let's  consider  the  samples 
themselves,  the  representative 
chapters,  detailed  outline  and  the 


prospectus.  You  should  pick  two  or 
three  chapters  you  consider  to  be  an 
integral  part  of  the  book,  and  they 
should  be  in  the  best  possible  form, 
but  you  do  not  have  to  follow  a 
specific  order.  For  instance,  you 
could  submit  Chapters  One,  Three 
and  Six  of  an  eight-chapter  book,  as 
long  as  you  feel  those  chapters 
represent  what  you  are  trying  to  do 
and  they  put  your  writing  style  and 
pedagogy  in  the  best  possible  light. 
It  is  a  good  idea  to  submit  any 
chapter  which  you  esteem  to  be  par- 
ticularly innovative  or  unique.  You 
should,  however,  include  Chapter 
One.  If  a  customer  in  a  book  store,  or 
computer  store,  picks  up  your  book, 
he  will  probably  glance  through 
Chapter  One.  Chapter  One  may 
determine  whether  or  not  the  book 
sells,  so  the  publisher  is  keenly  in- 
terested in  this  chapter. 

The  detailed  outline  should  en- 
compass the  entire  book,  including 
the  chapters  submitted.  This  gives 
the  reviewer  an  idea  of  how  the  re- 
maining chapters  are  to  be  devel- 
oped. It  should  include  chapter 
headings,  sub-headings,  sub-sub- 
headings, quotes  and  explanations 
of  each  as  necessary. 

If  possible,  it  should  be  in  this 
form: 

Title  of  Book 
1.  Chapter  title 
A.  first  subject 

1.  first  topic 

sentence  description  of 

topic 
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2.  second  topic 
sentence  description  of 
topic 
B.  second  subject 
1.  first  topic 
etc. 

2.  Chapter  title 
A.  first  subject 
1.  first  topic 
etc. 

The  prospectus,  simply  stated,  is 
an  abstract  of  the  book,  with  market 
considerations.  You  should  say  for 
whom  your  book  is  intended  and 
why.  It  is  not  sufficient  to  say  it  is  in- 
tended for  computer  hobbyists.  You 
should  point  out  what  background 
you  expect  your  readers  to  have.  For 
instance,  you  could  say,  "This  book 
assumes  the  reader  has  a  funda- 
mental background  in  microcom- 
puters such  as  that  provided  in  Did- 
day's  210  Questions  and  Answers 
about  Home  Computers."  You 
should  look  at  the  existing  books, 
and  compare  your  book  to  them. 
Discuss  in  your  prospectus  specific- 
ally what  are  their  weaknesses  and 
strengths,  then  spell  out  why  your 
book  is  better.  If  your  book  com- 
petes with,  say,  half  of  another 
book,  it  is  a  good  idea  to  include 
that  book,  so  the  reviewer  and 
publisher  have  some  basis  on  which 
to  compare  your  material.  This  is 
particularly  true  if  you  are  writing  a 
book  in  an  area  where  there  are  no 
books.  The  prospectus  should  be 
written  for  the  reviewer,  but,  if  at  all 
possible,  it  should  be  at  a  level  the 
editor,  who  usually  has  little  tech- 
nical background,  can  understand. 
Last,  and  probably  most  important, 
ask  yourself  this  question.  "Given 
the  detailed  outline  and  the  repre- 
sentative chapters,  what  else  can  I 
say  to  the  reviewer  to  put  my  book  in 
the  best  possible  light?" 

Once  you  have  your  manuscript  in 
hand,  you  are  ready  to  contact  pub- 
lishers. You  can  find  most  publish- 
ers' addresses  in  the  Literary  Market 
Place.  This  book  is  available  in  the 
reference  section  of  your  library.  I 
will  give  you  one  address,  however 
.  .  .  mine!  It  is: 

dilithium  Press 
P.O.  Box  92 

Forest  Grove,  OR  97116 
This  should  get  you  started,  but 
don't  let  it  scare  you  off.  It  sounds 
like  much  work,  and  it  is,  but  book 
writing  can  be  quite  rewarding.  What 
I  have  outlined  is  the  ideal.  It  will  get 
the  best  results  for  you.  Please  keep 
in  mind,  the  main  purpose  in  send- 
ing your  material  to  the  publisher  is 
to  sell  him  on  the  idea  of  publishing 
your  book.  How  good  a  sales  job  you 
do  it  up  to  you. 

Next  month  we  will  take  a  look  at 
article  writing. 
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"We  only  let  it  watch  the  educational  channels." 


Less  Bread,  J 
More  Box.  1 


New,  complete  Breadboarding/ Interfacing  Station. 
Only  $241 .50! 


We  took  our  economy 
Breadbox  IV  kit  and  did  a 
complete  design  number  on 
it ...  to  add  accessories  and 
give  you  far  more  hardware 
for  the  buck. 

For  example:  It  plugs  directly 
into  your  Altair/lmsai  buss 
without  special  adapters  . . . 
Gives  you  almost  3,000 
connections  for  bread- 
boarding  . . .  Power  supplies 
(+5&+/-  15V)  built  in  ... 
Available  in  kit  or  assembled 
format  All  that  for  just  $241 .50 
each  in  kit  form. 


And  to  top  it  off,  monitor  the 
buss  with  LED  or  7  segment 
displays,  add  an  LR-6/K  LED 
indicator  outboard  -  4 
individual  LED's  with  driving 
circuits  ($10.00  each).  And 
LR-4/K  seven  segment  display 
outboard  with  driver/decoder 
($19.00  each). 

So  bug  out  to  your  local 
computer  store  now  and  save 
substantial  bread  on  this  E&L 
deal.  Or  write  us  for  the 
store  nearest  you. 

*Suggested  resale  price  (U.S.A.). 
Dealer  inquiries  invited. 


□  ( 


E&L  INSTRUMENTS,  INC. 

61  First  Street,  Derby,  Conn.  06418 
(203)  735-8774  Telex  No.  96  3536 
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My  June  comments  regarding  kits 
vs.  assembled  boards  continue  to 
raise  much  controversy.  Bill  God- 
bout  of  Godbout  Electronics  called 
asking  that  his  name  be  added  to 
the  list  of  suppliers  who  deal  only  in 
tested  parts.  After  some  discussion 
between  Bill  and  me  we  reached  a 
consensus  that  there  appear  to  be 
two  major  types  of  company  supply- 
ing hardware  to  hobbyists: 

1)  There  are  companies  such  as 
Godbout  Electronics,  Newman 
Computer  Exchange,  E  &  L  Instru- 
ments, and  for  that  matter,  my 
own  company,  Osborne  &  Associ- 
ates, that  existed  long  before 
there  was  any  hobby  market. 

2)  There  are  companies  that  came 
into  being  specifically  to  serve 
the  hobby  market,  once  it  had 
formed. 

Companies  that  existed  before 
the  hobby  market  tend  to  buy  only 
tested  parts,  because  that  is  what 
they  had  to  do  in  order  to  serve  their 
prior  industrial  customer  base. 
Many  companies  that  were  formed 
specifically  to  service  the  hobby 
market  tend  to  buy  untested  parts, 
leaving  it  up  to  the  kit  buyer  to  test 
the  parts  by  trying  to  use  them. 

I  consider  the  discussion  of  kits 
vs.  assembled  boards,  and  tested  vs. 
untested  parts,  to  be  still  wide  open. 
If  you  have  any  opinions  on  this  sub- 
ject, please  call  me.  My  telephone 
number  is  415-548-2805. 

With  the  burgeoning  use  of  micro- 
computers in  data  processing  and 
other  software  intensive  applica- 
tions, I  have  some  words  of  warning 
for  anyone  selling  programs  or 
writing  programs  for  money.  My 
warning  applies  also  to  anyone  buy- 
ing software.  Some  ridiculous  and  ill 
conceived  laws  cover  sales  tax 
when  applied  to  software.  Califor- 
nia's software  sales  tax  laws  are  par- 
ticularly unreasonable,  and  clearly 
the  work  of  bureaucrats  who  do  not 
have  the  remotest  understanding  of 
the  subject  that  they  are  trying  to 
regulate. 

In  the  State  of  California,  if  you 
deliver  your  software  to  a  customer 
in  the  form  of  paper  tape,  cassette, 
floppy  disc  or  any  such  computer 
readable  surface,  then  the  State  will 
take  the  total  cost  of  software 
development  as  being  part  of  the 
price  subject  to  sales  tax.  On  the 
other  hand,  if  you  do  not  deliver  the 
programs  in  this  computer-readable 
form,  but  rather  you  do  so  on  a  piece 
of  paper  (or  by  mental  telepathy), 
then  all  the  time  you  spent  creating 
programs  becomes  a  service,  not 
subject  to  sales  tax. 


If  you  have  written  a  contract  with 
someone  that  says  you  will  write 
programs  for  a  certain  amount  of 
money,  then  that  programming 
charge  will  be  subject  to  sales  tax, 
whether  it  is  a  fixed  sum  or  an  hourly 
sum.  When  you  present  your  bill  you 
had  better  add  sales  tax  to  it,  or  the 
California  Franchise  Tax  Board  will 
come  after  you  to  pay  the  sales  tax 
out  of  your  own  pocket.  There  is, 
however,  a  simple  method  of  writing 
your  contracts  to  avoid  paying  sales 
tax. 

When  you  write  the  contract  spe- 
cify a  fixed  large  sum  of  money  for 
programming  services;  the 
deliverable  item  at  the  end  of  this 
part  of  the  contract  must  be  a  docu- 
mentation package.  Add  another 
small  separate  sum  of  money  to 
cover  the  cost  of  key  entering  the 
programs  from  the  documentation 
package,  and  storing  them  on  paper 
tape,  cassette,  or  floppy  disc.  In- 
clude the  charge  for  the  paper  tape, 
cassette  or  floppy  disc  as  a  separate 
item.  Now  your  contract  can  clearly 
identify  some  large  part  of  the  task 
that  was  a  pure  service  and  ended 
with  a  documented  package.  You 
will  only  be  charged  sales  tax  for  the 
floppy  disc,  paper  tape  or  cassette, 
plus  the  expenses  associated  with 
getting  the  usable  programs  onto 
this  medium.  Now  just  to  highlight 
how  ridiculous  the  California  laws 
are,  if— by  chance— the  floppy  disc, 
cassette  or  paper  tape  which  you 
delivered  to  your  customer  was 
created  during  the  process  of  de- 
bugging your  programs,  then  the 
whole  program  writing  charge 
becomes  subject  to  sales  tax.  The 
key  to  keeping  out  of  trouble  is  to 
have  a  separate,  small  item  in  your 
contract  covering  the  cost  of 
creating  the  programs  in  a  computer 
readable  and  deliverable  form;  the 
fact  that  they  had  to  exist  in  this 
form  while  you  were  debugging  the 
programs  is  not  relevant.  Just  make 
sure  you  go  through  the  whole  key 
entry  step  again  and  the  law  will  be 
happy.  Since  the  law  has  made  your 
life  more  difficult,  your  product 
more  expensive,  and  your  profes- 
sion less  efficient,  the  bureaucrats 
must  be  happy. 

If  you  are  in  the  programming 
business  outside  of  the  State  of 
California,  I  suggest  you  carefully 
examine  the  sales  tax  laws  in  your 
State,  as  they  apply  to  software, 
since  the  asinine  California  laws  are 
not  unusual. 

It  begins  to  look  as  though  1978 
will  be  the  year  of  the  16-bit  micro- 
processor. We  already  have  the 
LSI-11  Heathkit.  The  LSI-11  is  not 
strictly  a  microprocessor;  it  is  a 
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minicomputer  on  a  board,  however, 
the  demarcation  between  minicom- 
puters and  microcomputers  is  get- 
ting distinctly  blurred.  Fairchild  is 
now  producing  its  9440  16-bit  micro- 
processor in  commercial  volumes; 
this  device  has  the  same  instruction 
set  as  the  Data  General  Nova  mini- 
computer. In  the  not  too  distant 
future  you  will  be  able  to  get  9440 
based  CPU  cards  for  your  S100  bus 
microcomputer.  Texas  Instruments, 
who  for  a  long  time  has  ignored  the 
microprocessor  market,  is  now  final- 
ly stirring;  and  we  can  expect  to  see 
some  significant  development  based 
on  the  TMS-9900  microprocessor. 
The  few  companies  manufacturing 
hobby  computer  kits  based  on  the 
TMS-9900  might  be  struggling  to- 
day, but  if  Texas  Instruments  really 
comes  through  with  their  plans  for 
1978,  the  kit  manufacturers  will  be 
glad  they  chose  the  TMS-9900. 
There  will  also  be  two  significant  an- 
nouncements in  1978:  both  Intel  and 
Zilog  are  working  on  new  16-bit 
microprocessors,  to  be  announced 
during  1978.  Intel's  16-bit  micropro- 
cessor follows  the  general  concepts 
and  designs  of  the  LSI-11.  Initially 
16-bit  central  processing  units  will 
sell  for  prices  ranging  from  between 
$1,000  and  $1,500;  however,  these 
prices  are  likely  to  fail  fast. 

This  might  be  a  very  opportune 
time  for  some  enterprising  hob- 
byists to  write  programs  that  will 
read  Intel  8080A  source  code  and 
generate  LSI-11  executable  object 
code.  Do  not  sell  this  program, 
rather  keep  it  as  a  service;  charge  a 
fee  to  convert  8080A  source  pro- 
grams to  LSI-11  object  code.  In  all 
probability  the  8080A  will  cease  to 
be  the  most  popular  hobbyist  micro- 
processor within  another  couple  of 
years;  it  will  be  superseded  by  one 
the  new  16-bit  mircoprocessors, 
possibly  the  LSI-11. 

A  few  months  ago  I  mentioned 
Tom  Dilatush  who  offers  a  service 
completing  half  assembled  boards, 
and  debugging  problems  in 
assembled  boards.  I  had  a  call  from 
Cary  Fitch  who  operates  the  Com- 
puter Store  in  Jacksonville,  Florida. 
Cary  Fitch  commented  that  most 
computer  stores  offer  Tom  Dila- 
tush's  type  of  service,  so  why  would 
an  independent  be  in  business?  My 
most  recent  soundings  indicate 
that,  many  but  not  all  computer 
stores  offer  board  completion  and 
diagnostic  services.  Many  stores 
claim  that  it  is  not  worth  the  hassle, 
or  that  it  is  not  profitable.  Perhaps 
stores  should  farm  this  type  of  work 
out  to  their  most  reliable  and 
knowledgeable  hardware  oriented 
customers. 


"My  computer  doesn't  understand  me." 


IF  I'D  ONLY  KNOWN,  I  WOULD 
HAVE  BOUGHT  THIS 
ASSEMBLED! 

•  It  isn't  as  simple  as  it  seems  to  adopt  a  floppy  disk  system  to  your  micro- 
processor. You  need  power  supplies,  interface  card,  controller,  cables,  fan 
and  a  cabinet  to  put  it  in.  In  most  cases  you  have  to  modify  the  disk  soft- 
ware for  your  computer. 

•  The  Synetic  Designs  Company  FDS-2  FLOPPY  DISK  system  comes  com- 
plete with  ICOM™  assembler,  text  editor,  and  executive  system— all 
packaged  in  an  attractive  cabinet.  Because  it  is  ready  to  run,  there  is  no 
software  patching  for  I/O  handlers,  initialization  routines,  or  vector 
assignments. 

•  Save  yourself  Flustration.  Buy  Synetic  Designs  Company's  FLOPPY  DISK 
SYSTEM. 
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All  too  often  a  person's  good  in- 
tentions and  enthusiasm  for  an 
avocation  become  stagnated  by  dis- 
appointment after  awakening  to  the 
real  world.  You've  had  it  happen  to 
you  a  dozen  times,  when  something 
you  bought  didn't  meet  its  specifica- 
tions in  your  application.  You  then 
were  forced  to  modify  it  in  order  for 
it  to  work,  or  you  returned  it. 

But  what  happens  to  the  com- 
puter club  you  joined  and  decided 
doesn't  meet  your  needs?  Do  you 
ask  for  your  money  back,  or  do  you 
try  to  change  it  to  meet  your,  and 
possibly  others',  needs? 

Well,  before  you  do  anything  you 
best  understand  what  you  are  in  for 
if  you  are  going  to  try  out  your  ideas. 
Let's  begin  by  exploring  the  origin. 
Usually  a  computer  club  is  formed 
out  of  necessity  by  generally  two 
types  of  people:  the  technically 
sincere  and  the  empire  builder.  Its 
goals  are  simple:  to  socialize,  to  ex- 
change software,  and  to  solve  hard- 
ware problems.  The  first  meeting  of 
the  club  produces  several  by- 
products as  a  small  group:  annual 
dues  of  $2  to  $5  and  a  management 
staff  which  more  or  less  will  be  com- 
prised of  the  most  technically  com- 
petent of  the  group.  Among  this 
staff  you  will  find  at  least  one  who 
wants  to  build  up  the  organization 
into  a  larger  more  encompassing 
society.  He  is  the  "empire  builder" 
and  the  one  who  eventually  will  win 
out  if  his  enthusiasm  and  interest 
don't  wear  out  first. 


Since  microcomputers  are  an 
"emotional  market,"  that  is  to  say 
young  and  dynamic  both  in  product 
development  and  commercial  recog- 
nition, everyone  wants  to  join  on  the 
bandwagon.  What  impact  does  this 
have  on  the  club?  UNCONTROLLED 
GROWTH,  that's  what.  Not  so,  you 
say;  then  show  me  a  club  who  has 
restricted  its  size  and  turned  away 
potential  members. 

The  club  grows  from  twenty  to 
seventy  members  overnight.  The 
staff  is  secure  in  its  goals,  the  board 
of  directors  (an  idea  from  the  empire 
builder)  are  elected  and  incorpora- 
tion into  legal  form  formally  begins. 
(You  just  left  the  first  goal  behind, 
as  stated  when  you  started  the  club.) 

In  most  states  a  simple  informal 
group  may  exist  without  the  neces- 
sity of  incorporation  provided  that 
no  commercial  or  monetary  ventures 
are  embarked  upon.  Normally  a  list- 
ing with  the  county  clerk  and  filing 
a  tax  form,  however,  is  required. 

Here  is  where  most  all  clubs  get 
into  trouble  of  some  sort.  When  they 
incorporate  in  their  state  they  are 
looked  upon  as  a  business,  both  by 
the  state  and  by  the  IRS.  But  what  is 
running  the  business  is  a  staff  of 
volunteer  technical  people  whose 
sincere  intent  really  wasn't  to  go  in- 
to business  with  all  the  burdens,  en- 
cumbrances and  responsibilities 
that  a  business  has,  but  to  enjoy 
itself,  and  their  friends. 

Now  someone  else  enters  the  pic- 
ture (the  empire  builder's  next  door 
neighbor)  and  suggests  that  the 
club  must  do  something  more  for  its 
members  —  like  maybe  buy  compo- 
nent parts  and  peripherals  as  a 
group  and  save  money!  Any  volun- 
teers to  handle  this  project?  But 
how  do  we  let  all  the  new  members 
know  about  this  new  service?  With  a 
newsletter,  how  else?  We  need  a 
newsletter  editor  —  any  volunteers? 
And  so  goes  the  scenario.  Most  of 
you  know  the  rest.  The  hundreds  of 
volunteer  hours  put  forth  in  order  to 
try  to  make  the  clockwork  tick.  Un- 
fortunately, many  people  wear  out  in 
the  mainstream  of  the  first  year's  ex- 
istence and  fifteen  percent  of  the 
original  staff  are  now  doing  ninety 
percent  of  the  work  while  the  club 
continues  to  enjoy  its  successful 
growth  towards  infinity.  Or  the 
club's  back  breaks  and  it  passes  in- 
to immortality. 

If  the  obvious  hasn't  dawned  yet, 
let  me  clarify.  Back  in  the  beginning 
when  the  club  saw  that  the  growth 
dynamics  were  going  to  be  pheno- 
menal it  could  have  hired  a  profes- 
sional business  manager  (part-time, 
initially)  to  run  the  administrative 
end,  leaving  the  fun  and  games  un- 
tangled. The  club's  dues  should 


have  been  raised  to  $15  to  $20  per 
member  (which  also  slows  down 
rapid  growth  into  a  controllable 
form),  to  help  finance  the  profes- 
sional business  manager.  He  in  turn 
could  have  brought  in  additional 
revenues  by  going  after  grants  and 
business  opportunities.  A  good 
business  manager  can  generate  far 
more  than  his  annual  salary  for  the 
club's  benefit.  He  also  can  adminis- 
trate a  whole  host  of  club  benefits 
besides  a  group  purchase  plan  and 
newsletter/magazine.  How  about  a 
group  dental/medical  and  life  in- 
surance plan,  group  travel  plan, 
negotiate  for  hardware  and  club 
software  library  from  industry; 
create  public  awareness  and  build 
club  identity,  develop  community 
involvement,  computer  fairs  and 
other  revenue  generating  activities 
on  a  professional  full-time  basis. 

Hey,  wait  a  minute!  This  doesn't 
sound  like  any  non-profit  club  to 
me!  Well,  look  around.  How  many 
clubs  are  trying  to  provide  all  or  part 
of  these  benefits  now?  Most  all  of 
the  above  can  accrue  to  a  non-profit 
club,  but  its  success  rests  entirely 
on  sound  business  planning  and  man- 
agement, a  good  accountant  and 
close  legal  advice  to  maintain  the 
club's  operation  within  IRS  guide- 
lines of  non-profit  organizations. 

Keep  it  simple  and  small  and  you 
won't  have  too  many  traumatic  prob- 
lems. If  you  allow  your  club  to  grow 
uncontrolled,  without  professional 
help,  the  long  term  stability  of  the 
club  will  almost  assuredly  be 
disastrous. 


CALL  FOR  ARTICLES 

We  are  actively  seeking  articles  in  hard- 
ware, software  and  general  applications  of 
microcomputers  in  industrial,  business, 
science,  medicine  and  personal  fields. 

Articles  authored  by  individuals  during 
leisure  time  are  remunerated  at  a  rate  from 
$15.00  to  $50.00  per  published  page  and  ar- 
ticles describing  company  projects  carry 
author  and  company  byline,  but  no 
honorarium  is  offered.  Articles  accepted 
will  be  acknowledged  with  a  binder  check 
within  thirty  days  of  receipt. 

Manuscripts  should  be  double-spaced, 
typewritten  pages,  one  inch  margins,  and 
not  less  than  31/2  pages  in  length  (one 
published  page).  Pages  should  be  num- 
bered to  insure  correct  text.  Photographs 
should  be  numbered  and  labeled  on  the 
backside  with  a  description.  Tables, 
listings,  etc.,  shall  be  on  separate  sheets. 
Photos  should  be  taken  with  uniform 
lighting  and  background,  in  the  form  of 
glossy  black  and  white  prints.  Computer 
listings  shall  be  printed  using  a  new  ribbon 
to  assure  darkest  print  copy.  Authors  shall 
supply  a  statement  of  their  background,  ex- 
pertise and  level  of  accomplishment. 

The  publisher  assumes  no  responsibility 
for  artwork,  photos,  models,  or  manuscripts. 
Manuscripts  are  not  acknowledged  or 
returned  unless  accompanied  by  an  ad- 
dressed, stamped,  return  envelope. 

For  article  submittal  or  further  informa- 
tion, contact  respective  editor,  INTERFACE 
AGE  Magazine,  13913  Artesia  Boulevard, 
Cerritos,  CA  90701  or  call  213-926-6629. 


Ohio  Scientific  advances 
the  state-of-the-art 

of  small  computers. 

•  Challenger  II  with  our  ultra-fast  8K  BASIC  in  ROM. 

Now  you  can  own  a  computer  with  full  BASIC  and  plenty  of 
user  workspace  for  as  little  as  $298.00.  And  the  BASIC 
is  there  the  instant  you  turn  the  machine  on! 

•  Challenger  III  is  the  remarkable  computer  which  has  6502A, 
6800,  and  Z-80  processors.  This  computer  system  allows 

you  to  run  all  software  published  in  the  small  computer  journals, 
yet,  it  costs  only  about  10%  more  than  comparable  single 
processor  computers. 

•  Challenger  Single  and  Dual  Drive  Floppy  Disks.  These  full  size 
floppy  disks  are  available  in  kit  form  or  assembled  at  about 
the  same  prices  as  our  competitors'  mini  floppies.  Yet,  they 
store  three  times  as  much  data  as  the  minies. 

•  Ohio  Scientific's  new  9  digit  precision  business  BASIC  is  only 
slightly  slower  than  our  ultra-fast  8K  BASIC.  Still  faster 

and  more  powerful  than  anyone  else's  6  digit  precision  BASIC. 

#.f 

•  Our  incredible  new  74  million  byte  disk  drive.  That's  right, 
74  million  bytes  is  available  for  as  little  as  $6,000.00 
complete  with  interface  for  any  Ohio  Scientific  computer. 
This  new  disk  is  quite  possibly  the  world's  highest  performance 
data  storage  device.  It  features  an  unbelievable  34  milli- 
second average  access  time  and  an  ultra-fast  data  transfer  rate. 

•  Now  is  the  time  for  you  to  dump  your  1974  design  vintage  S-100 
computer  and  move  up  to  the  state-of-the-art! 

For  more  specifics,  send  $1.00  for  our  new  Fall  Catalog. 
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EDITORIAL 

TM 

THE  FLOPPY  ROM  #2 

(Happy  Computing  with  a  General  Ledger  Account  Program) 


By  popular  request  this  month's  Floppy  ROM™  is  a 
business  program  rather  than  a  software  development 
program.  The  reception  to  Bud  Shamburger's  General 
Payroll  Package  in  the  June  issue  was  overwhelming 
with  many  additional  requests  for  his  General  Ledger 
Package  to  be  featured  on  a  Floppy  ROM™.  This  provid- 
ed us  not  only  a  good,  technical  challenge  but  also  an 
editorial  problem.  Therefore,  a  few  words  are  in  order 
regarding  the  following  business  article.  It  will  become 
immediately  evident  that  a  general  ledger  program 
worth  its  salt  will  be  extensive  in  length  and  description. 

From  an  editorial  point  of  view  the  listing  alone  com- 
prises over  80  pages  not  including  the  text.  When  you 
consider  the  amount  of  programming  and  the  space 
which  it  must  occupy  on  a  Floppy  ROM™  you  realize 
that  the  Kansas  City  Standard  and  300  baud  will  never 
cut  the  mustard  on  a  6-inch  disc. 

Now  the  Floppy  ROM™  must  reenter  the  experimen- 
tal domain  for  higher  baud  rates  and  complexities.  The 
results  were  quite  pleasing  as  1200  baud  proved  to  be 
no  problem  for  the  crew  and  equipment  at  Eva-Tone,  nor 
for  those  who  spent  long  hours  in  preparing  the  program 
prior  to  transcription.  Hats  off  to  the  good  people  at  the 
Chicago  Computer  Store,  Inc.,  Park  Ridge,  IL,  who  pro- 
vided the  computer  equipment  and  technical  expertise 
in  the  form  of  Lou  Van  Eperin,  president;  Jim  Rembis, 
senior  technician;  and  Terry  Marshall,  graduate  student 
Northwestern  University. 

As  most  of  you  are  aware  the  first  Floppy  ROM™  took 
nine  months  to  debug  and  produce.  Under  the  direction 
of  Bill  Turner  and  Bill  Blomgren  they  were  able  to  over- 
come the  hardware  and  software  idiosyncrasies  in  less 


than  a  week  for  this  program.  It  has  become  quite  clear 
that  for  future  Floppy  ROMs  we  will  have  to  standardize 
on  hardware  that  allows  the  maximum  flexibility  for  the 
user  to  feed  the  data  from  the  Floppy  ROM™  directly  in- 
to a  computer.  The  philosophy  behind  this  concept  is 
that  the  original  recording  is  made  directly  from  a  com- 
puter output  to  the  master  cutting  head  on  a  first 
generation  basis.  Having  to  record  it  on  a  tape  subse- 
quently provides  at  best  a  second  generation  program 
which  potentially  could  contain  bugs. 

Over  the  next  two  issues  we  are  providing  in  serial 
form  the  balance  of  the  program  source  code  so  that 
you  may  take  advantage  of  this  program  to  tailor  it  to 
your  own  systems  requirements.  In  some  cases  this  will 
be  very  straightforward  and  in  other  cases  may  require  a 
liberal  amount  of  massaging.  For  those  who  have  an 
Altair™  system  containing  48K  +  bytes  of  RAM,  disc 
and  Tarbell  cassette  interface,  the  work  will  be  little 
more  than  lifting  the  tone  arm  and  recording. 

Should  you  have  any  technical  questions  regarding 
the  program  featured  on  the  Floppy  ROM™,  I  suggest 
you  direct  any  inquiries  to  either  Lou  Van  Eperin, 
Chicago  Computer  Store,  Inc.,  Park  Ridge,  IL,  (312) 
823-2388;  or  Bill  Turner,  Southeast  Regional  Editor,  INTER- 
FACE AGE  Magazine,  P.O.  Box  1234,  Cerritos,  CA  90701. 

For  those  interested  in  the  answers  provided  by  many 
of  our  readers  regarding  the  first  Floppy  ROM™  in  the 
May  1977  issue,  we  will  be  publishing  the  results  in  our 
November  issue.  I  strongly  urge  those  of  you  who  work 
with  this  month's  Floppy  ROM™  to  please  answer  the 
survey  questions  listed  as  they  will  directly  influence 
our  future  Floppy  ROM™  activities.  Good  Luck! 


SURVEY 
QUESTIONS 

1.  DidyourmagazinewiththeFloppy-ROM™arriveingoodcondition  viathe  Post  Office?    □  YES    □  NO 

2.  What  kind  of  record  player  did  you  use?  Approximate  cost?  

3.  What  type  of  cartridge  is  on  your  turntable,  □  magnetic  or  □  ceramic?  If  you  know,  tell  us  the  brand  and  model. 

4.  Whose  8080A  system  did  you  use?  Tell  us  the  manufacturer's  name,  not  your  friend's.  

5.  What  is  the  memory  size  of  the  8080A  system  and  what  peripherals  do  you  have?   

6.  Did  you  have  trouble  loading  the  record?    DYES    UNO    If  yes,  what?  

7.  How  many  times  did  you  have  to  try  loading  before  you  were  successful?   

8.  Did  you  have  any  difficulties  that  prevented  it  from  operating  at  all?  If  so,  what  were  they?  

9.  Did  you  try  loading  thecomputerdirectly  from  the  record  through  the  interface?    □  YES    □  NO 

10.  What  kind  of  tone  control  settings  did  you  use  and  were  they  critical?  

11.  Was  the  playback  level  critical?    □  YES    □  NO 

12.  Did  you  play  it  back  in    □  monaural  or    □  stereo? 

13.  Doyoulikethe Floppy-ROM™ concept?    □  YES    □  NO 

14.  What  kinds  of  programs  would  you  like  to  see  in  the  future?   

See  page  33  for  a  listing  of  programs  on  the  General  Ledger  Floppy-ROM™ 


Meet  the  First  Family  in  floppies. 


The  roots  of  our  floppy  family 


1143M  controller  •LSI  technology  •  IK  buffer 


Dual  head 


50  pin  LSI  interface 
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1149M  Multipurpose 
Cabinet  assembly. 
Rack  or  table  mounted. 
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LSI-11 
RS-232-C 
S-100  BUS 


New  143M  disk  drive.  Two-sided  recording. 
Single/double  density.  LSI  Multifunction. 


Our  host  adaptors 


CalComp's  got  it  all  together  for  you.  A  total 
floppy  family.  Any  way  you  want  it. .  .single  products 
or  the  total  package.  In  every  case  you  get  true 
multifunction,  LSI  technology,  high  MTBF  and  low 
MTTIl  reliability,  compatibility  and  multiple 
interfaces. 

And  that's  not  all.  Field-proven  double  density 
—  now  one  or  two-sided.  And  our  new  1143M 
controller  along  with  three  host  adaptors. 

With  CalComp  it's  all  there.  Choice.  Flexibility. 
Everything  you  need  for  all  or  part  of  a  total 
memory  subsystem.  Plus  CalComp's  worldwide 
service  to  support  our  family.  We've  delivered 
50,000  drives— why  not  add  your  application 
requirements  to  our  growing  family. 

Just  call  us  or  use  the  coupon.  We'd  like  to  tell 
you  more  about  our  family. 


IA-M9-77 


FREE 


California  Computer  Products,  Inc. 

2411  West  La  Pal  ma  Avenue 
Anaheim,  California  92801 
(714)  821-2011 

Please  send  me  your  free  Floppy  Family  information  kit. 
 I  am  interested  My  needs  are  immediate 


Company 


Zip 
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BSGLP  —  The  Micro  Bookmaker 

Part  1  of  Three  Parts 

Copyright  1977 


By  Bud  Shamburger 


FOREWORD 

This  is  the  second  of  a  series  of  software  features  on 
business  application  programs  by  Bud  Shamburger. 
This  second  article  covers  a  Motel  General  Ledger  Soft- 
ware Package  developed  by  the  author  for  his  78-unit 
Ramada  Inn.  Because  of  its  size,  the  General  Ledger 
Package  will  be  published  in  the  following  three  parts: 
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•  GENERAL  LEDGER  PACKAGE  DESCRIPTION  &  PROCEDURES 

•  GENERAL  LEDGER  PACKAGE  OUTPUT  EXAMPLES 

•  GENERAL  LEDGER  PACKAGE  BASIC  PROGRAMS 

The  General  Ledger  outputs  include  the  following: 

•  MONTHLY  BANK  STATEMENT 
•GENERAL  JOURNAL 

•  BALANCE  SHEET  &  OPERATING  STA 

•  MONTHLY  BUDGET 

•  YTD  BUDGET 

•  MONTHLY  STATISTICAL  REPORT 

•  YTD  STATISTICAL  REPORT 

•  YEAR  TO  YEAR  INCOME  &  EXPENSE  COMPARISONS 

•  AVERAGE  DAILY  ROOM  RATES  MONTHLY  &  YTD 

•  OCCUPANCY  RATES  MONTHLY  &  YTD 

•  CASH  FLOW  ANALYSIS 

•  SPECIAL  SORT  PROGRAM  WHICH  REARRANGE  THE  DATA  FILES 
TO  PRODUCE  THE  ABOVE  REPORTS 

The  General  Ledger  Software  Package  includes  the 
following  BASIC  programs: 

•  CHECK  TRANSACTIONS 

•  LEDGER  TRANSACTION 

•  MERGE  BANK  BACKUP  WITH  LEDGER  &  CREATE  NEW 
BANK  CURRENT  [  j  m  _      f  jj  

•  CHECKS  CASHED  &  TAG  BANK  CURRENT 

•  BANK  STATEMENT 

•  DAILY  ROOM  REVENUE  JOURNAL  VOUCHERS 

•  MONTHLY  OR  YTD  BUDGET  -  MONTHLY  OR  YTI 

•  COPY  FILES  _    "JL 

•  MAKE  MASTER  CHANGES 

•  SORT  GENERAL  LEDGER  FILES 
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•  COPY  BUDGET  FILE  TO  BUDGET  HISTORY  FILE 

•  LOADS  GENERAL  LEDGER  CHART  OF  ACCOUNTS  IN 

•  LIST  THE  PROCEDURES  FOR  RUNNING  THE  GENERAL  LEDGER 
PACKAGE  OF  PROGRAMS 

•  DISPLAY  ALL  GENERAL  LEDGER  PROGRAMS  AND  PROMPTS  THE 
OPERATOR  AS  TO  THE  FLOW  OF  PROCESSING 

The  author's  microcomputer  hardware  system  con- 
figuration includes: 

•  MITS  ALTAIR™  8080B  MICROCOMPUTER  WITH  64K  MEMORY,  4  SIO 
PORTS,  2  PIO  PORTS  &  PROM  BOOTSTRAP  LOADER 

•  TWO  MITS  ALTAIRTM  HARD  SECTORED  FLOPPY  DISC  DRIVES 

•  TWO  ADM3  VIDEO  TERMINALS 

•  ONE  OKIDATA  110  LINE  PRINTER 

•  ONE  MPI  LINE  PRINTER 

•  MITS  12K  DISC  BASIC  VER.  4.0 
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Now  to  Bud's  General  Ledger  Software  Package 

—Software  Editor 
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INTRODUCTION 

The  micro  bookmaker  is,  as  you  might  expect,  not  a 
little  wizen  fellow  with  shades  over  his  eyes  answering 
telephones  all  around  him  located  in  some  dreary  base- 
ment. Rather  he's  a  microcomputer,  sitting  on  your  desk 
or  tabletop  at  home  or  office. 

In  my  case  he's  an  MITS  ALTAIR™  8800B  sitting  on  a 
long  table  behind  my  desk  at  the  office,  and  he  makes 
book  flawlessly:  my  books  that  is. 

In  today's  fast  moving  world,  the  businessman  who 
doesn't  know  where  he's  been,  doesn't  know  where  he's 
at  and  is  unsure  where  he's  going,  makes  a  short 
journey.  The  guy  down  the  street  or  across  town  has  all 
this  information.  If  you  don't,  how  can  you  make  any  in- 
telligent decisions  about  your  business?  It's  one  thing 
to  get  the  information,  and  another  to  get  it  before  it 
becomes  history.  Here  is  your  answer! 

GENERAL  LEDGER  PACKAGE 

The  following  is  a  general  ledger  package  which, 
when  mastered,  will  produce  your  books  flawlessly.  If 
you  will  take  the  time  required  to  master  the  use  of  the 
package,  and  have  a  working  knowledge  of  bookkeeping 
and  either  know  some  accounting  or  have  access  to  an 
accountant,  then  make  all  the  necessary  modifications 
to  the  package  to  tailor  it  to  your  individual  situation, 
you  too  will  have  your  micro  making  book  for  you. 

Chart  of  Accounts 

An  electronic  bookkeeping  system  is  no  better  than 
the  "Chart  of  Accounts."  The  Chart  of  Accounts  is  a  list 
of  all  the  possible  accounts  which  you  need  to  categorize 
your  business  transactions.  Each  category  is  assigned  a 
number.  This  number  is  known  as  the  account  number. 

Account  Numbering  System  —  The  account 
numbering  system  you  use  is  the  heart  of  the  bookkeep- 
ing system.  Much  care  should  be  taken  in  constructing 
the  numbering  system  so  that  maximum  flexibility  is  at- 
tained. Some  account  numbering  systems  use  three 
digits,  some  use  four  digits  and  some  use  six  digits.  I 
have  worked  with  some  using  as  many  as  twelve  digits. 

Most  numbering  systems  assign  a  positional  value  to 
certain  positions  of  the  number.  Certain  positions  of  the 
number  indicate  a  category.  The  numbering  system  used 
in  this  package  is  constructed  as  follows: 


X 

POS1 


X 

POS2 


X 

POS3 


X 

POS4 


position  one  denotes  1  =  ASSETS 

2  =  LIABILITIES 

3  =  EQUITY 

4  =  INCOME 

7  =  EXPENSES 

position  two  denotes  various  departments  or  sub- 
categories such  as  current  assets,  fixed  assets,  other 
assets  or  repairs  and  maintenance  expense. 

position  three  and  position  four  denote  individual 
categories  and  give  you  100  numbers  within  each  sub- 
category. This  leaves  room  for  skips  between  numbers 
so  that  similar  accounts  in  the  future  may  be  assigned 
and  placed  within  the  sub-category  to  which  they  belong. 

You  will  quickly  notice  that  my  Chart  of  Accounts  is 
arranged  in  the  order  which  when  listed  in  numerical  se- 
quence, will  produce  a  balance  sheet  and  operating  state- 
ment. This  is  to  what  I  was  referring  earlier  when  I  stated 
that  much  thought  should  go  into  your  numbering  system. 
Refer  to  Figure  34  for  a  look  at  the  Chart  of  Accounts. 

This  package  of  programs  treats  the  following  account 
numbers  with  some  unusual  dimensions  which  more 
than  likely  will  not  be  compatible  with  other  businesses. 
So,  look  them  over  closely  before  using  any  of  them: 


PROGRAM     ACCOUNT # 

GL2  1202,  1206,  1214,  1224,  1228,  3096,  7903 

Any  account  above  7904 

GL3  1110  (The  account  used  here  must  be 

your  general  checking  account) 

GL6  1 1 1 0,  1 1 30,  1 1 29,  7400,  41 00,  4204, 

4102,  2134,  4302,  4101,  1130,  4301 
(This  is  an  application  special  pur- 
pose program  which  you  may  not  use) 

GL7  All  accounts  4000-up  must  have 

budget  figures  in  the  data  table,  7904, 
and  the  cash  flow  routines. 

Disc  File  Configuration 

The  next  important  consideration  for  a  system  of  this 
magnitude  is  the  disc  file  organization  or  configuration 
(see  Figure  12).  It  is  as  important  as  the  numbering 
system.  In  many  cases  they  are  very  closely  connected. 

All  of  the  disc  files  of  this  package,  a  total  of  eight, 
use  the  same  basic  record  layout.  Refer  to  Figure  12  for 
the  actual  layout.  You  will  notice  that  there  is  a  small 
variation  within  the  record  depending  on  the  type  of 
record.  The  fact  that  all  basic  records  are  the  same 
makes  for  ease  of  programming. 

General  Ledger  Disc  Files 

All  disc  files  contain  blocked  records,  that  is  each 
disc  sector  contains  more  than  one  ledger  record.  In 
this  case  they  contain  three  ledger  records  per  disc  sec- 
tor. Each  ledger  record  is  42  characters  long,  leaving 
two  unused  spaces  per  disc  sector.  Using  blocked 
records  allows  us  to  pack  more  data  per  floppy  disc  and 
also  speeds  processing  time.  One  floppy  will  hold  6108 
ledger  records  or  an  average  of  509  per  month  for  a 
12-month  period.  The  programs  will  flow  over  floppys. 

All  of  the  disc  files  are  random  files  except  the 
"Budget"  and  the  "Budget  History"  files.  The  file 
assignments  are  as  follows: 

FILE  DISC  AREA 

1.  LEDGER  (CURRENT)  0001-2037  (One  complete  floppy) 

2.  LEDGER  (BACKUP-BEFORE)      0001-2037  (One  complete  floppy) 

0001-2037  (One  complete  floppy) 

Consecutive  area  on  end  of  ledger 
current 

0201-0400  Floppy  shared  with  6  & 
7 

0001-0200  Floppy  shared  with  5  & 
7 

0401-0600  Floppy  shared  with  5  & 
6 

(Budget  History  consecutive  files 
using  a  dedicated  floppy 

Files  5  through  7  can  be  assigned  the  same  disc  areas 
since  they  are  basic  random  files,  but  for  simplicity  and 
because  they  are  small  files,  I  chose  to  spread  them  as 
listed  above.  Otherwise  they  are  straight  forward 
random-blocked  files. 

Files  4  and  8  are  straight  forward  basic  consecutive 
blocked  files  and  are  the  only  consecutive  files  in  the 
package. 

File  1,  the  ledger  file  and  Files  2  and  3  which  are 
copies  of  File  1  are  quite  unique  in  their  arrangement. 
The  entire  basic  random  area  is  allotted  to  the  ledger 
file.  Each  month's  ledger  is  stacked  in  the  file  starting  at 
location  0001.  At  the  end  of  each  month's  file  is  a  trailer 
record  indicated  as  EOF.  This  indicates  the  END  OF 
FILE.  All  records  following  this  record  belong  to  next 
month's  ledger  file.  This  includes  the  new  balances  pro- 
duced when  running  this  month's  ledger. 

Sector  or  Record  2037  is  considered  part  of  the  ledger 
file  when  actually  it  is  not.  Sector  2037  contains  a  table 
which  is  a  record  of  the  ledger  month  and  year  and  the 


3.  LEDGER  (BACKUP-AFTER) 

4.  BUDGET  (THIS  MONTH'S) 

5.  BANKCURR 

6.  BANKBKUP 

7.  BANKSAVE 


8.  BGT(MOYR) 
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Figure  34.  Chart 

ASSETS 

CURRENT  ASSETS 

ACCT# 

1101  Cash  on  Hand  —  This  is  the  amount  of  cash 

maintained  in  the  cash  register  at  all  times 

1102  Petty  Cash  —  This  is  a  miscellaneous  fund 

used  for  paying  incidental  cash  items 

1110  First  National  Bank  —  General  —  This  is  the 

general  checking  account  used  for 
depositing  all  receipts  and  paying  all  bills, 
except  payroll 

1111  First  National  Bank  —  Payroll  —  This  is  the 

bank  account  used  for  paying  all  payrolls 

1112  First  National  Bank  —  Savings  Account  — 

Passbook  savings 

1113  Cash  Deposits  —  Modern  Security  Life 

1129  Accounts  Receivable  —  City  Ledger  —  This 

account  represents  all  of  the  outstanding 
credit  cards  and  direct  bill  accounts  which 
have  not  been  collected,  excluding  those 
accounts  still  registered 

1130  Accounts  Receivable  —  Regular  —  This 

account  represents  the  total  amount  pend- 
ing on  those  still  registered 

1133  Prepaid  Service  Charge  —  This  account  rep- 

resents any  prepaid  charges  not  specific- 
ally covered  elsewhere 

1134  Prepaid  Insurance  —  Hazard  —  Represents 

one  full  year's  premium  on  the  general 
peril  insurance  policy 
1150    Prepaid  Insurance  —  Workmens  Comp  — 

Represents  one  full  year's  premium  on  the 
Workmen's  Compensation  Insurance  Policy 

FIXED  ASSETS 

1201  Building  —  Motel  &  Restaurant 

1202  Accumulated  Depreciation  —  Buildings 

1205  Furniture  —  Motel 

1206  Accumulated  Depreciation  —  Furniture  — 

Motel 

1207  Office  Equipment 

1208  Accumulated  Depreciation  —  Office 

Equipment 

1209  Motel  Equipment 

1210  Accumulated  Depreciation  —  Motel 

Equipment 

1211  Signs 

1212  Accumulated  Depreciation  —  Signs 

1213  Land  Improvements 

1214  Accumulated  Depreciation  —  Land 

Improvements 

1215  Heating  &  Cooling  System 

1216  Accumulated  Depreciation  —  Heating  & 

Cooling  System 

1217  Fence 

1218  Accumulated  Depreciation  —  Fence 

OTHER  ASSETS 

1301  Ramada  Franchise 

1302  Escrow  Deposit 

1303  Utility  Deposits 

1304  Organization  Cost 

LIABILITIES 

CURRENT  LIABILITIES 

2100    Accounts  Payable  —  Represents  all  due  and 
unpaid  items  otherwise  unallocated 

2109    State  Withholding  Tax  Payable  —  Represents 
Arkansas  state  withholding  tax  from 
1  employees 


>f  Accounts 

2110  Federal  Withholding  Tax  Payable  —  Repre- 

sents Federal  withholding  tax  from 
employees 

2111  Accrued  F.I.C.A.  Taxes  Payable  —  Repre- 

sents FICA  withholding  tax  from 
employees 

2133  Note  Payable  —  Modern  Security  Life  — 

Represents  1st  mortgage  loan  on  buildings 
and  improvements  —  current  year's 
portion  only 

2134  Due  Bowens  Restaurant  —  Represents  funds 

collected  on  behalf  of  Bowens  from 
motel  guest 

NON-CURRENT  LIABILITIES 

2200    Note  Payable  —  Modern  Security  Life  — 

Represents  1st  mortgage  loan  on  building 
and  improvements —  all  but  current  year's 
portion 

EQUITY 

3000  Capital  Stock 

3001  Undistributed  Taxable  Income 
3096    Current  Earnings  (Loss) 

INCOME 

ROOM-TELEPHONE-MEETING  ROOM  SALES 

4100  Room  Sales  —  Represents  revenue  received 

from  rental  of  motel  rooms 

4101  Meeting  Room  Sales  —  Revenue  received 

from  rental  of  meeting  room  rentals 

4102  Telephone  Sales  —  Long  Distance  — 

Revenue  received  from  guest  long 
distance  calls 

MISCELLANEOUS  SALES 

4200  Telephone  Pay  Station  —  Revenue  received 

as  commissions  on  pay  stations 

4201  Restaurant  Rental  —  Revenue  received  from 

restaurant  lease 

4203  Service  Station  Rental  —  Revenue  received 

from  service  station  lease 

4204  Sales  Tax  —  Net  of  sales  taxes  collected 

and  paid 

4205  Bowen  Restaurant  Credit  Card  Discounts  — 

Revenue  received  as  discounts  on  credit 
cards  from  sales  collected  on  behalf  of 
Bowens  and  deducted  from  their  payment 

4206  Interest  Income  —  Income  from  passbook 

savings  and  time  deposits 

4207  Miscellaneous  Income  —  Miscellaneous 

income  from  other  sources 

SALES  -  OTHER 

4300  Game  Machine  —  Revenue  received  as 

commission  on  game  machine 

4301  Guest  Laundry  &  Valet  —  Revenue  received 

from  guest  for  laundry  &  valet  service 

4302  Magazine  Sales  —  Revenue  received  from 

the  sale  of  magazines 

4303  Cigarette  Machines  —  Revenue  Received  as 

Commission  from  cigarette  machines 

4304  Pop  Machines  —  Revenue  received  from  sale 

of  pop 

4305  Copy  Machine  —  Revenue  received  from  sale 

of  copies 

4306  Candy  —  Convenience  Machines  —  Revenue 

received  from  candy  &  convenience 
machines  as  commissions 
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EXPENSES 

COST  OF  ROOM  SALES 

7100  General  Manager  Bonus  —  Funds  drawn  by 

owners 

7101  Night  Auditors  —  Payroll  —  Funds  paid  all 

front  desk  personnel  as  salaries 

7102  Housekeeper  —  Payroll  —  Funds  paid  house- 

keeper as  salary 

7103  Linen  Persons  —  Payroll  —  Funds  paid  to 

maid's  helpers  who  primarily  transport 
soiled  linen  and  clean  linens  to  and  from 
laundry  to  maid's  carts  boys  as  salary 

7104  Maids  —  Payroll  —  Funds  paid  all  maids  as 

salary 

7105  Laundry  —  Payroll  —  Funds  paid  all  laundry 

help  as  salary 

7106  Linen  Expense  —  Cost  of  all  room  linens, 

sheets,  pillow  cases,  towel,  bathmats,  face 
towels,  etc. 

7107  Guest  Supplies  —  Cost  of  all  guest  room 

supplies,  paper  products,  soap,  ash  trays, 
etc. 

7108  Cleaning  Supplies  —  Cost  of  all  room  clean- 

ing supplies,  chemicals,  sprays,  sponges, 
toilet  supplies,  etc. 

7109  Laundry  Supplies  —  Cost  of  all  supplies 

used  in  the  laundry,  detergent,  bleach, 
spot  remover,  etc. 

7110  Miscellaneous  Expense— All  room  expenses 

not  allocated 

7111  Pest  Control  —  Cost  of  room  pest  control 

spraying 

7112  Travel  Agency  Commissions 

7113  Uniforms  —  Cost  of  laundry  and  maid's 

uniforms 

7114  General  Manager  —  Payroll  —  Cost  of 

General  Manager  Payroll,  if  any 

7115  Bellmen  Payroll  —  Cost  of  bellmen  payroll, 

if  any 

COST  OF  TELEPHONE  SERVICE 

7200  Cost  of  Long  Distance  Service  —  Long 

distance  charges  made  by  room  guest 

7201  Switch  Board  Rental  Cost  —  Cost  of  switch- 

board rental 

7202  Miscellaneous  —  Sales  tax  charge,  yellow 

page  advertising,  etc. 

COST  OF  OTHER  SALES 

7300  Guest  Laundry  &  Valet  —  Cost  of  providing 

service 

7301  Magazines  Expense  —  Cost  of  magazines 

7302  Pop  Machines  —  Cost  of  pop  supplies 

7303  Miscellaneous  Expenses  —  All  other  unallo- 

cated expenses 

7304  Copy  Machine  Expense  —  Cost  of  copy 

machine  rental  and  supplies 

GENERAL  AND  ADMINISTRATIVE  EXPENSE 

7400    Credit  card  discounts  &  bank  charges 

7402  Dues  &  subscriptions 

7403  Land  lease 

7404  Miscellaneous 

7405  Office  supplies 

7406  Postage 

7407  Professional  Services  —  Cost  of  CPA's  & 

legal  services 

7408  Interest  expense 

7409  Royalty  Payments  —  Cost  for  Ramada 

franchise  royalty  payments 

7410  Telephone  &  Telegraph  —  Cost  of  office 

telephone 

7411  Travel  —  Moving  Expense  —  Cost  of  airport 


service,  general  manager  travel,  and 
management  moving  expense 

7412  Employer  FICA  Expenses  &  Unemployment 

Insurance  Expenses  —  Cost  of  employer 
portion  of  FICA  expense  and  premium  on 
unemployment  insurance  policy 

7413  Bad  Debts  —  Uncollected  rooms  rents  and 

returned  checks 

7414  Freight  &  Storage  —  Freight  on  all  goods 

shipped  to  property  and  any  local  storage 
cost 

7415  Long  &  Short  —  Net  account  for  miscellan- 

eous over  &  short  errors  in  night  auditor's 
reports 

7416  NCR  Maintenance  Agreement  —  Cost  of 

agreement  on  cash  register 

7417  RINA  —  Training  fees 

7418  Computer  Services  —  JDS 

ADVERTISING  AND  PROMOTION 

7500  Miscellaneous  —  Cost  of  miscellaneous 

advertising,  help  wanted  ads,  etc. 

7501  National  Advertising  Fund— Ramada  national 

advertising  program 

7502  Newspapers  &  Magazines  —  Local  high 

schools  and  colleges  year  books,  etc. 

7503  Billboards  —  Cost  of  outdoor  advertising 

along  higheays  —  off  premises 

7504  On  Premises  Signs  —  Cost  of  large  rental 

signs  on  premises 
REPAIRS  AND  MAINTENANCE 

7600  Contract  Labor  —  Other 

7601  Contract  Labor  —  Family  (Rob) 

7602  Payroll  —  Family  (Jim) 

7603  Air  Conditioning  &  Heating  —  Cost  of  main- 

taining and  servicing  these  units  including 
chemical  products 

7604  Building  —  Cost  of  building  repairs 

7605  Contract  Services  —  Cost  of  yearly  service 

to  air  conditioning  and  heating  unit  — 
Mauldins,  Inc. 

7606  Electrical  &  Mechanical  —  Cost  of  repairs 

and  supplies 

7607  Furnishings  —  Cost  of  repairs  and  supplies 

7608  Laundry  —  Cost  of  repairs  and  parts 

7609  Miscellaneous  —  All  unallocated  cost 

7610  Painting  &  Decorating 

7611  Plumbing  —  Cost  of  repairs  and  parts 

7612  Pool  —  Cost  of  repairs,  parts,  chemicals  and 

supplies,  all 

7613  T.V.  Lease  —  Cost  of  T.V.  lease  from  RCA 

7614  T.V.  Non-Contract  —  Cost  of  all  T.V.  repairs 

7615  Payroll  —  Outside  if  any 

7616  Grounds  Maintenance  —  Lawn  &  grounds 

maintenance,  supplies,  equipment  & 
equipment  repairs 

UTILITIES 

7700  Electricity 

7701  Natural  Gas 

7702  Sewer  &  Garbage 

7703  Water 
RESERVATION  EXPENSE 

7800  Reservation  Fees  —  Net  cost  of  inbound 

fees  less  outbound  reservation  credits 

7801  Ramada  INFO2000  Terminal  —  Cost  of 

terminal  rental 
INSURANCE  -  TAXES  —  DEPRECIATION 

7900  Workmens  Compensation  Insurance  Policy 

7901  General  Perils  Insurance  Policy 

7902  Property  Taxes 

7903  Depreciation  Expense 

7904  Mortgage  Insurance  Policy  (Modern 
  Security  Life)  __ 
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CQMPU/TIME 
CT  100 


COMPU/TIME  offers 
A 

Real  Darn  Clever 
Enhancement  to  users  of 
IMSAI/ALTAIR  Microprocessors 


S100  BUS  COMPATIBLE 

TIME  &  CALENDAR 

Microprocessors  need  the  power  that  a  real-time  clock 
can  offer.  Date  and  time  becomes  instantly  available. 
COMPU/TIME  does  not  have  to  be  initialized  every  time 
the  system  is  powered  up.  It  possesses  a  crystal-controlled 
time  base  to  obtain  superior  accuracy  and  has  two  setable 
coincidence  counters.  Time,  date,  and  counters  are  set 
via  software.  COMPUTATIONAL  FUNCTION 
Microprocessors  need  to  be  complimented  by  hardware 
arithmetics  to  free  up  memory  pages  dedicated  to  float- 
ing point  routines  and  mathmatical  software.  COMPU/ 
TIME  provides  a  40  function  calculator  array  so  that 
algebraic,  trigonometric,  basic  arthmetic  problems  can 
be  solved  without  the  need  of  developing  sophisticated 
software.  Buy  It  Your  Way 

COMPU/TIME  CT100  $199  Kit  $245  Assembled 
COMPU  only  C101  $149  Kit  $189  Assembled 
TIME  only  T102  $165  Kit  $205  Assembled 
COMPU/TIME  PC  Board  only  $  80 

ALL  orders  include  Documentation,  parts  lists  &  software  examples. 


BANK  of  AMERICA  or 
MASTERCHARGE  Welcome 


CAL.  Residents  add  6%  tax. 
Delivery  stock  to  30  days. 


DEALER    INQUIRIES  INVITED. 


Designed  by 

RDC  Enterprises 

MICRO  Processor  Engineering 

and  Consultants 


Make  checks  payable  to 

COMPU/TIME 

P.O.  Box  417 

Huntington  Beach,  CA  92648 
Call:  (714)  638-2094 


CIRCLE  INQUIRY  NO.  9 


X-Y  PLOTTERS 


NOW  YOU 
CAN  HAVE  A 
PLOTTER  ALSO 
til 


SYLVANHILLS  PLOTTERS  ARE  FOR  YOU 


Completely  assembled  X-Y  mechanism  &  interface . 
You  add  drawing  surface,   24V   supply  &  computer. 
Resolution   is  .01  inch.      Rugged  and  reliable. 

11  Xl7  inch  size  (Delivery   stock)  $795 

17x22  inch  size  (Delivery  3-8  weeks)  $950 

Owners  manual  (Refunded  with  purchase)  $5 

I  8080    SOFTWARE     NOW    AVAILABLE  Ml 

§>i}lmml)Uls  iGabtfntimuj,  lur. 


*1   Sylvanway,   Box  239 


Strafford,   Mo.  65757 


417-736-2664 


CIRCLE  INQUIRY  NO.  49 
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sector  numoer  in  wnicn  tne  Tirsi  record  Tor  max  montn 
falls.  This  table  is  used  by  all  programs  to  determine  the 
location  of  the  file  you  desire  to  access.  Refer  to  Figure 
12  for  the  layout  of  this  table.  To  initialize  a  ledger  tile, 
load  the  program  GETPUT  Figure  31  and  place  your  first 
month's  ledger  date  in  Locations  1-4  and  the  Sector  Ad- 
dress 0001  in  Locations  5-8.  It  will  take  basic  approxi- 
mately 10  minutes  to  accomplish  this.  Afterward  you 
may  access  any  sector  within  the  2037  sectors  as  part  of 
Ledger  file  almost  instantly.  Files  2  and  3  are  identical 
to  File  1  since  they  are  copies  of  1  made  at  different 
times  during  the  processing  routines.  However,  it  is  not 
necessary  to  always  copy  the  entire  floppy,  only  the 
area  worked.  See  discussion  under  copran  that  follows. 

Source  Documents 

There  are  three  basic  source  documents  used  for 
entering  all  data.  They  are: 

1.  JOURNAL  VOUCHER  (Figures  13,  15,  16) 

2.  CHECK  STUBS  OR  CHECK  COPIES  (Figure  14) 

3.  CANCELLED  CHECKS  (We  all  know  what  these  look  like) 

Journal  Voucher  —  Three  types  of  journal  vouchers 
are  used  in  the  General  Ledger  Package.  Figure  13 
represents  the  type  used  in  program  GL6.  This  is  a 
special  purpose  program  which  is  probably  unique  to 
my  business.  Everyday  I  have  one  of  the  vouchers 
which,  as  you  can  see,  contains  many  entries.  Therefore 
I  developed  GL6  which  generates  all  of  the  voucher  ex- 
cept the  money  amount,  and  my  clerk  does  not  have  to 
write  in  all  the  data,  since  it  is  pre-entered  on  the 
voucher.  This  cuts  down  on  errors  at  all  levels.  The  sec- 
ond type  of  voucher  is  for  payroll. (See  Figure  16.)  It  is 
pre-entered  with  most  of  the  basic  information  except 
the  date,  voucher  number  and  money  amounts.  This 
voucher  is  entered  into  the  system  via  program  GL1.  The 
data  for  this  voucher  comes  directly  from  the  Payroll 
Package  in  the  June  Issue  of  INTERFACE  AGE.  The  third 
type  of  voucher  is  shown  in  Figure  15.  It  is  simply  a 
blank  form  used  for  all  types  of  ledger  entries.  It  is  used 
to  make  all  entries  not  made  on  the  other  vouchers  or 
from  check  stubs  or  check  copies. 

Check  Stubs  —  Check  stubs  or  check  copies  can  be 
used  for  the  other  type  of  source  document.  Refer  to 
Figure  14  for  a  sample  of  my  check  stub.  We  simply 
code  the  debit  account  number  to  the  check  stub.  The 
credit  account  number  for  all  check  stubs  is  the  General 
Checking  Account  1110,  hence  we  do  not  code  it.  If 
there  is  more  than  one  credit  account  involved,  we  code 
all  of  them  with  their  respective  money  amounts. 

Cancelled  Checks  —  Cancelled  checks  are  used  in 
program  GL4  in  reconciling  the  bank  statement.  See  dis- 
cussion of  GL4  that  follows. 
GENERAL  LEDGER  PROGRAMS 

Fourteen  BASIC  programs  make  up  the  General 

Ledger  Package.  These  programs  are  as  follows: 

•GLMENU   Display  all  General  Ledger  Programs  and 
prompts  the  operator  as  to  the  flow  of 
processing. 

•GL1  Enter  Check  Transactions  for  Account  1110 

•GL2  Run  Ledger  Transactions  by: 

A.  Check  No.  -  Voucher  No. 

B.  Account  No. 

•GL3  Merge  bankbkup  with  ledger  and  create 

new  BANKCURR 
•GL4  Enter  checks  cashed  and  tag  bankcurr 

•GL5  Run  Bank  Statement  for  Account  No.  1110 

•GL6  Enter  Daily  Room  Revenue  Journal 

Vouchers 

•GL7  Run  Monthly  or  YTD  Budget  —  Monthly  or 

YTD  Analysis 
•COPRAN    Copy  Files 
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•GETPUT    Make  Master  Changes 

•SORTGL    Sort  General  Ledger  Files 

•COPCON  Copy  Budget  File  to  Budget  History  File 

•CHART     Loads  General  Ledger  Chart  of  Accounts 

in  program  format  for  listing  or  updating 
•GENPRO   List  the  procedures  for  running  the 

General  Ledger  Package  of  Programs 

Program  GLMENU  (Figure  23b)  —  This  is  a 
system  operator  prompt  and  boot-up  program  which 
boots  up  the  desired  program  selected  by  the  operator. 
All  programs  in  the  system  in  turn  boot  up  this  program 
upon  reaching  end  of  job. 

Program  GL1  (Figure  24)  —  This  program  enters 
and  edits  the  information  from  the  source  documents  in 
Figures  14,  15  and  16.  It  edits  the  information  for  ob- 
vious errors,  prints  a  hard  copy  on  the  line  printer,  and 
verifies  that  the  debits  equal  credits.  You  may  correct  an 
individual  line  or  re-enter  the  entire  document.  If  you 
make  a  mistake  in  the  middle  of  a  line,  simply  hit  /  or 
return.  The  program  will  let  you  re-enter  the  line.  Should 
the  debits  be  greater  or  less  than  the  credits,  you  may 
examine  the  hard  copy  print  out,  select  a  line  number, 
and  re-enter  one  line  over  again.  You  can  continue  to  re- 
enter one  line  until  the  debits  equal  the  credits.  You  may 
enter  un-balanced  entries  if  you  desire.  This  is  nice  for 
correcting  a  disc  error  without  having  to  delete  and  re- 
enter much  data.  It  will  happen.  You  will  get  data  on  the 
disc  and  the  debits  will  not  equal  the  credits.  Simply 
make  a  one-sided  entry  for  the  difference. 

You  can  also  use  this  program  to  enter  new  account 
headers.  Give  them  -0-  money  amounts.  I  used  it  initially 
to  enter  my  beginning  ledger  account  header/balance 
forwards. 

The  pause  after  the  first  document  has  been  entered 


is  the  computer  locating  the  file  in  question  and  going 
to  the  EOF  record  in  the  file: 

Program  GL2  (Figure  25)  —  This  program  pro- 
duces: a)  The  Check/Voucher  Register  Figure  23a;  b)  The 
General  Ledger  Figure  19;  c)  The  Balance  Sheet  Figure 
20;  d)  It  can  also  be  used  to  tab  an  account  number  for  a 
month-to-date  total,  i.e.  the  bank  account. 

You  can  run  the  general  ledger  with  or  without  pro- 
ducing new  balances  for  next  month.  This  is  nice  when 
you  wish  to  go  back  and  re-run  an  old  month's  report  for 
some  reason.  Maybe  you  need  an  extra  copy.  You  can 
also  run  the  ledger  with  or  without  producing  the  budget 
file.  This  is  nice  for  the  same  reasons.  Or  perhaps  you 
need  to  reconstruct  the  budget  for  an  old  month.  You 
can  run  the  ledger  without  new  balances  but  produce 
the  budget  file. 

One  thing  you  can't  do.  You  cannot  tab  the  Ledger 
Detail  file.  When  you  request  TAB,  you  get  the  new 
balances  for  next  month's  ledger.  The  answers  will  be 
the  same  and  the  time  consumed  will  be  less,  but  it 
would  be  nice  to  TAB  the  Check/Voucher  Register 
without  having  to  list  it. 

Remember,  when  the  program  asks  for  a  period  end- 
ing date,  that's  the  file  the  computer  will  always  access. 

Program  GL3  (Figure  26)  —  This  program  is  used 
to  update  the  Bank  Reconciliation  File  for  Account  1110 
(the  general  checking  account).  It  merges  the  balance 
forward,  checks  and  vouchers  for  Account  1110  in  this 
month's  ledger  file  with  the  checks  outstanding  in  last 
month's  bankcurr  (this  month's  bankbkup  file)  and  pro- 
duces this  month's  bankcurr  file.  Refer  to  the  flow  chart 
in  Figure  4,  Step  8  for  a  picture  of  the  merge.  The  result 
of  the  merge  is  a  file  called  bankcurr  which  contains 
this  month's  transactions  to  Account  1110  and  last 
month's  outstanding  checks.  One  caution  —  before  run- 
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The  first  complete 
low-cost  microcomputer 
system  for  business, 
home  or  education! 

Radio  Shack  TRS-80 


The  computer  that  helps  a  small  business  think  big  — 
and  grow  bigger.  The  TRS-80  can  greatly  reduce  the  time 
you  spend  on  payroll,  accounting,  inventory  control  and 
other  clerical  tasks.  So  you  have  more  time  for  clients  or 
customers.  You  don't  have  to  be  an  expert  in 
programming  or  electronics,  because  the  TRS-80  is  not  a 
kit  —  it's  wired,  tested,  U.L.  listed,  ready  to  use.  The 
Z80-based  system  comes  with  4K  read/write  memory  and 
Radio  Shack  Level-I  BASIC®  stored  in  read-only  memory 
Memory  expandable  to  62K  bytes.  With  programming 
instructions  and  ready  for  an  expanding  selection  of 
prepared  programs  on  cassettes.  Designed  and  built  in 
the  USA  by  Radio  Shack.  Just  599.95  ! 


Includes  CPU, 
memory,  keyboard, 
display,  power  supply, 
cassette  data  recorder 


SOLD  ONLY  WHERE  YOU  SEE  THIS  SIGN: 

Radio  /hack 

A  TANDY  COMPANY  •  FORT  WORTH,  TEXAS  76102 
OVER  6000  LOCATIONS  IN  NINE  COUNTRIES 

Price  may  vary  at  individual  stores  and  dealers 
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Clip  and  Mail  Coupon  Today! 


Mail  to:  Radio  Shack,  Dept.  TRS-80 

205  N.W.  7th  St.,  Ft.  Worth,  TX  76101 


Send  me  more  data  on  the  TRS-80  microcomputer 

•  Description  of  applications,  software  and  peripherals 
available  through  Radio  Shack  •  Owners'  newsletter 

•  Price  list  •  List  of  stocking  stores  and  dealers 


NAME   

ADDRESS 
CITY  


.  APT.  NO. 


.  STATE  _ 


.ZIP. 
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ning  this  program,  copy  bankcurr  to  bankbkup  or  you 
will  be  merging  the  wrong  data  and  destroying  the  data 
you  should  have  been  merging.  The  program  cautions 
you  before  running  it. 

Program  GL4  (Figure  26a)  —  This  program  tags  the 
check  transactions  contained  in  bankcurr  after  the 
merge  above,  and  changes  their  type  code  from  a  2  to  a 
3  indicating  they  have  cleared  the  bank  (cashed).  When 
entering  the  data  for  this  program,  the  cancelled  checks 
are  the  source  document.  Enter  the  check  number  and 
get  the  check  amount  from  the  MICR  (magnetic  ink  field) 
amount  in  the  lower  right  hand  corner  of  the  check  cod- 
ed by  the  bank.  This  will  assure  you  that  the  bank 
cleared  the  check  for  the  same  amount  you  have  entered 
in  your  ledger.  The  program  compares  both  the  check 
number  and  the  amount  entered  to  the  same  data  in 
your  bankcurr  file.  You  may  have  even  entered  it 
yourself  wrongly  and  the  bank  may  be  correct.  Anyway, 
it  gives  you  a  double  check  and  that's  what  accounting 
is  all  about.  Now  the  cancelled  checks  do  not  have  to  be 
in  numerical  order.  I  enter  them  just  as  they  come  out  of 
the  bank  envelope.  The  program  contains  its  on-sort 
routine  to  sort  the  checks  to  match  them  to  the 
bankcurr  file.  Any  unmatched  items  are  printed  on  the 
terminal  and  tagged  as  cashed  anyway.  My  experience 
has  been  that  I  enter  it  wrongly  on  the  terminal  more 
often  than  the  bank  makes  an  error.  Doublecheck  all  er- 
rors on  the  terminal  to  be  sure  who  is  right. 

Program  GL5  (Figure  27)  —  This  program  lists  the 
bankcurr  file  in  a  bank  reconciliation  format.  This 
listing  is  used  to  verify  that  the  ledger  account  1110  is  in 
balance  with  the  bank  statement. 

Program  GL6  (Figure  28)  —  This  program  is  the 
special  purpose  program  which  enters  the  special  jour- 
nal vouchers  discussed  earlier  and  shown  in  Figure  13. 
Since  I  have  a  stack  of  them  every  month  this  program 
was  developed  to  take  the  drudgery  out  of  entering  this 
pile  of  data  and  increase  the  accuracy  of  the  data. 

Program  GL7  (Figure  29)  —  This  program  produces 
the  monthly  and  Y.T.D.  budgets  and  the  monthly  and 
Y.T.D.  statistical  analysis  as  shown  in  Figures  20,  21 ,  22, 
and  23.  It  uses  a  set  of  budget  figures  provided  by  the 
user  and  contained  in  a  set  of  data  statements.  The 
figures  represent  the  user's  estimated  monthly 
guestimates  as  to  what  will  be  produced  or  spent  in  a 
particular  ledger  account  during  an  average  month  for 
the  duration  of  the  next  12  months.  In  short,  they  are  12 
monthly  averages.  The  budget  file  which  is  produced  by 
GL2  and  written  on  the  end  of  the  ledger  floppy  each 
time  GL2  is  run  contains  only  the  monthly  actual  figures 
which  were  extracted  from  the  ledger.  The  ledger 
balance  forwards  are  used  for  the  Y.T.D.  actual  figures. 
Therefore  this  program  actually  works  with  two  different 
data  files,  depending  on  whether  you  are  running  the 
monthly  or  Y.T.D.  run.  The  same  holds  true  for  the 
statistical  reports.  The  statistical  reports  extend  the 
budget  one  step  further  and  break  down  all  the  figures 
on  a  per-unit  basis.  In  my  case  it  is  motel  rooms  oc- 
cupied and  available  whether  occupied  or  not.  You  can 
modify  this  portion  to  suit  your  own  needs. 

Program  COPRAN  (Figure  30)  —  This  is  a  general 
purpose  utility  program  used  throughout  the  general 
ledger  package.  It  is  used  for  transferring  data  from  one 
file  to  the  next,  for  copying  files,  for  copying  portions  of 
files,  etc.  This  version  is  almost  the  same  as  that  ver- 
sion included  with  the  Payroll  Package  in  the  June  issue 
of  INTERFACE  AGE.  However,  this  version  has  been 
modified  to  work  with  the  program  glmenu  and  to  sup- 
port the  general  ledger  package  of  programs. 

Program  GETPUT  (Figure  31)  —  This  is  another 
utility  program  used  for  changing  data  in  any  of  the 
general  ledger  random  data  files.  You  can  insert  or 
delete  from  1  to  128  characters  to  any  sector.  It  dumps 
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the 
Processor 

Terminal . 

A  logical  forward  step  in  Microcomputer  design 

the  Processor  Terminal.  A  new  design  by  TEI  and  look  at 
what  you  get ...  a  complete,  self  contained  microcompu- 
ter system  with  display  and  mass  storage,  a  full  keyboard 
and  plenty  of  slot  space  for  additional  boards.  And  that 
famous  TEI  CVT  power  supply  that  makes  brownouts  a 
thing  of  the  past. 

Display  —  A 15"  high-resolution  black  and  white  video 
display  with  an  optical  filter  face  plate  to  reduce  glare  and 
improve  type  visability  . . .  Keyboard  —  Full  upper  and 
lower  case  ASCII  detached  keyboard  with  8  programmable 
special  function  keys.  Keyboard  status  indicators  show 
computer  BUSY  or  READY  And  a  16-key  numeric  cluster 
pad  set  up  calculator  style  . . .  Disk  Drive  &  Controller  — 
A  Shugart  SA-400  mini -floppy  disk  drive.  Soft  sectored 


with  a  capacity  of  about  90  KB.  IBM  compatible  format. 
Controller  will  handle  3  drives  .  . .  CPU  —  8080  based  with 
a  flexible  design  that  allows  you  to  implement  a  start  up 
"jump  to"  operation  to  any  dip  switch  selected  byte 
address  you  choose.  Merely  turn  on  power  or  press  RESET 
and  you  are  off  and  running.  Excellent  for  power  failure 
automatic  restart . .  .  Memory  —  16K  of  static  RAM  memory 
Low  power  chips.  Selectable  address  assignment  and 
memory  protect  features  .  .  .  I/O  —  3P+3S  input/output 
board.  3  parallel  ports  and  3  serial  ports  with  selectable 
baud  rates  of  75  to  19,200.  RS-232C  and  TTL  outputs  .  .  . 
Video  —  A  video  board  provides  the  support  for  the 
video  display  functions  .  .  .  Mainframe  —  A  12  slot 
mainframe  with  a  17-amp  CVT  power  supply  motherboard 
assembly  heavy  duty  aluminum  cabinet,  fan  and  washable 
filter.  All  edge  connectors  and  card  guides  provided  . . . 
Software  —  CP/M  disk  operating  system  and  BASIC 
provided  on  disk. 

the  Processor  Terminal  (Model  MCS-PT)  fully  assem- 
bled and  tested  is  priced  at  $3495.00. 

the  Processor  Terminal  partially  assembled  (We  build 
the  cabinet,  keyboard,  monitor,  power  supply  disk  drive 
and  motherboard  and  you  build  the  CPU,  RAM,  I/O,  Video 
and  Controller  boards  which  we  supply  as  kits).  This 
partially  assembled  unit  is  priced  at  $2995.00. 


MCS 


SPECIAL    SYSTEMS  GROUP 


MICROCOMPUTER  SYSTEM 


Contact  your  local  TEI  Dealer  or  if  you  are  not  near  one  of  our  dealers,  write  or  call  CMC  Marketing  Corp  direct  for  more  information. 

CMC  MARKETING  CORP 
7231  Fondren  Rd,  Houston,  TX  77036  Telephone  (713)  774-9526 


ee  you  at  Pers.  Comp.      9/17-18     Houston  Booth  #261 

Hamfest  9/24-25     New  Orleans       Booth  #29-30  CIRCLE  INQUIRY  NO.  53 
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Also  Available:  the  famous  LA36 
DEC  Writer  II  Keyboard  Printer  Ter- 
minal only  $1495  (Assembled)! 
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16-Bit 
Computer 

$1295  Kit 
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H9 

Video 
Terminal 

$530  Kit 


Paper  Tape 
Reader/ Punch 

$350  Kit 


ffiK! 

HEATHKIT  CATALOG 

Read  all  about  our  exciting  com- 
puter  systems  and  nearly  400  other 
fun-to-build,  money-saving  elec- 
tronic products  in  kit  form. 

Prices  are  mail-order  FOB,  Benton  Harbor,  Michigan. 
Prices  and  specifications  subject  to  change  without  notice. 
Heath  Company,  Dept.  343-330   Benton  Harbor,  Mi  49022 
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Schlumberger 


Heath  Company,  Dept.  343-330 
Benton  Harbor,  Michigan  49022 


Please  send  me  my  FREE  Heathkit  Catalog. 
I  am  not  on  your  mailing  list. 


Address. 


City_ 


CP-126 


Zip- 
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here! 


the  new  HEATHKIT  low-cost 
personal  computing  systems 
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The  new  VALUE-STANDARD  in  personal 
computing  systems!  Heathkit  computers 
give  you  the  power  and  performance  to 
go  wherever  your  imagination  and  pro- 
gramming prowess  take  you.  They're  de- 
signed to  get  you  up  and  running  fast, 
interface  with  I/O  devices  easily  and 
quickly,  accept  additional  memory  and 
I/O  devices,  store  and  retrieve  data  with 
speed  and  accuracy,  respond  to  your  re- 
quests with  lightning  speed.  They  offer 
complete  mass  storage  capabilities,  power 
and  reliability  for  any  programming  appli- 
cation, and  they're  priced  low  enough  to 
give  you  real  VALUE  for  your  computer 
dollar!  We've  told  you  they're  the  ones 
you've  been  waiting  for  — here's  why! 

These  Heathkit  computer  products  are 

"total  system"  designs  with  powerful  sys- 
tem software  already  included  in  the  pur- 
chase price.  They're  the  ones  you  need 
to  get  up  and  running  fast.  And  they're 
backed  by  superior  documentation  in- 
cluding easy-to-follow  step-by-step  as- 
sembly and  operations  manuals,  and 
service  support  from  the  Heath  Com- 
pany, the  world's  largest  and  most  experi- 
enced manufacturer  of  electronic  kits. 

NEW  H8  8-Bit  Digital  Computer.  This  8- 
bit  computer  based  on  the  famous  8080A 
microprocessor  features  a  Heathkit  ex- 
clusive "intelligent"  front  panel  with  octal 
data  entry  and  control,  9-digit  readout,  a 
built-in  bootstrap  for  one-button  program 
loading,  and  a  heavy-duty  power  supply 
with  power  enough  for  plenty  of  memory 
and  interface  expansion  capability.  It's 
easier  and  faster  to  use  than  other  per- 
sonal computers  and  it's  priced  low 
enough  for  any  budget. 

NEW  H11  16-bit  Digital  Computer.  The 

most  sophisticated  and  versatile  personal 
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computer  available  today  —  brought  to 
you  by  Heath  Company  and  Digital  Equip- 
ment Corporation,  the  world  leader  in 
minicomputer  systems.  Powerful  features 
include  DEC's  16-bit  LSI-11  CPU,  4096  x 
16  read/write  MOS  memory  expandable 
to  20K  (32K  potential),  priority  interrupt, 
DMA  operation  and  more.  PDP-11  systems 
software  for  fast  and  efficient  operation 
is  included! 

NEW  H9  Video  Terminal.  A  full  ASCII  ter- 
minal featuring  a  bright  12"  CRT,  long  and 
short-form  display,  full  80-character  lines, 
all  standard  serial  interfacing,  plus  a  fully 
wired  and  tested  control  board.  Has  au- 
toscrolling,  full-page  or  line-erase  modes, 
a  transmit  page  function  and  a  plot  mode 
for  simple  curves  and  graphs. 

NEW  H10  Paper  Tape  Reader/Punch. 

Complete  mass  storage  peripheral  uses 
low-cost  paper  tape.  Features  solid-state 
reader  with  stepper  motor  drive,  totally 
independent  punch  and  reader  and  a  copy 
mode  for  fast,  easy  tape  duplication. 
Reads  up  to  50  characters  per  second, 
punches  up  to  10  characters  per  second. 

Other  Heathkit  computer  products  in- 
clude a  cassette  recorder/player  and  tape 
for  mass  storage,  LA36  DEC  Writer  II  key- 
board printer  terminal,  serial  and  parallel 
interfaces,  software,  memory  expansion 
and  I/O  cards,  and  a  complete  library  of 
the  latest  computer  books.  The  Heath 
User's  Group  (HUG)  provides  a  newslet- 
ter, software  library  and  lots  more  to  help 
you  get  the  greatest  potential  from  your 
Heathkit  computer  products.  We've  got 
everything  you  need  to  make  Heath  your 
personal  computing  headquarters,  send 
for  your  FREE  catalog  today! 
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SAMPLE  OF  DAILY  DEPOSIT  VOUCHER 
STEP  1  AMOUNTS  TAKEN  FROM 

^^"RAM  „GLr  NIGHT  AUDITOR'S  REPORT 


PROGRAM  "GL6"  IS  USED  EXCLUSIVELY  FOR  ENTERING  THIS  TYPE  OF  TRANSACTION.  IT  SUPPLIES  ALL  THE 
DATA  EXCEPT  THE  AMOUNT.  IF  NO  AMOUNT  FOR  AN  ITEM,  ENTER  "N." 


2-DIGIT  DAY 


JOURNAL  VOUCHER 

2-DIGIT  MONTH  \ 

DATE 

MO  DAY  YR 

XX  /  XX  /  XX 

VOUCHER  NO. 

\_  \_ 

XX  XX 

DESCRIPTION 

MO  DAY  YR 

DAILY  DEPOSIT 

XX  /  XX  /  XX 

ACCOUNT  #  DEBITS 

AMOUNT 

ACCOUNT  #  CREDITS 

AMOUNT 

I  I  10 

Bank  Deposit 

4100 

Room  Rent 

1  130 

Accounts  Receivable 

4204 

Tax 

1  129 

City  Ledger 

4102 

Telephone 

7400 

Cr.  Card  Discount 

2134 

Due  Bowens 

7404 

Short 

4302 

Newsstand 

4101 

Meeting  Room 

1  130 

Accounts  Rec. 

I  129 

Cr.  Card  Discounts 

1  129 

City  Ledger 

4301 

Valet 

7404 

Long 

\  ASSIGN  BY 
(  COMPUTER 
/STARTING  AT 

DATE 
*  ENTERED 


TOTAL . 


TOTAL  - 


Figure  13.  Daily  Deposit  Voucher 


the  sector  on  the  terminal  and  identifies  each  position, 
lets  you  enter  your  new  data,  then  writes  out  the  new 
data  and  displays  them  on  the  terminal. 

This  program  also  appeared  in  the  Payroll  Package  in 
the  June  issue  of  INTERFACE  AGE.  However,  like  all 
programs  in  the  package,  it  works  in  conjunction  with 
glmenu  to  service  the  whole  general  ledger  package. 

Program  SORTGL  (Figure  32)  —  This  program 
does  all  the  sorting  necessary  to  produce  all  the  reports 
for  the  general  ledger  package.  It  will  sort  up  to  1750 
blocked  records  in  a  64K  machine.  It  is  a  sort-in-place 
program.  That  is,  the  sorted  file  will  end  up  in  exactly 
the  same  place  as  it  originated.  The  sort  always  goes 
from  drive  1  to  drive  0.  If  you  only  have  one  disc  drive, 
then  you  have  many  modifications  to  make.  Not  only  to  this 
program  but  to  the  whole  package.  The  sort  is  monitored 
on  the  terminal  and  a  hard  copy  record  of  the  sort  is 
printed  on  the  line  printer.  The  hard  copy  gives  the  name 
of  the  sort,  the  date,  the  locations  of  the  files,  and  where 
the  EOF  trailer  record  is  written.  This  is  very  useful  for 
copying  portions  of  the  files  for  back-up  purposes. 

Program  COPCON  (Figure  33)  —  A  little  simple 
utility  program  used  for  copying  the  budget  file  to  the 
Budget  History  File.  I'm  a  firm  believer  in  history  files.  It 
cost  very  little  to  keep  the  data  once  they  are  developed. 
And  who  knows  what  kind  of  information  I  can  develop 
two  or  three  years  down  the  road  from  such  hard-to- 
come-by  information.  It  also  serves  as  a  very  good 
means  of  backup. 

Program  CHART  (Figure  34)  —  Chart  is  a  general 
ledger  Chart  of  Accounts  maintained  on  the  disc  in  a 
program  format.  This  program  format  makes  for  a  sim- 
ple method  of  maintaining  and  updating  the  Chart  of  Ac- 
counts. 

Program  GENPRO  (Figure  35)  —  This  is  the 
system  boot  program.  I've  included  it  so  you  may  modify 
it  to  suit  your  own  needs  and  to  add  your  own  programs 
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to  it.  It  makes  running  and  maintaining  your  general 
ledger  system  a  snap. 

THE  GENERAL  LEDGER  RUN  PROCEDURES 

The  run  procedures  are  just  straight  forward  as  Figure 
1  indicates.  I  always  have  them  in  front  of  me  when  I  at- 
tempt any  job.  It's  too  easy  to  forget  a  step.  Forget  a 
step  and  there  goes  much  valuable  time  and  sometimes 
much  data.  So  stick  to  the  procedures  and  you  will  have 
fewer  problems.  You  will  notice  I  am  a  stickler  for  back- 
ing up  files.  That's  because  I've  learned  the  hard  way. 
Better  too  much  back-up  than  not  enough.  I  back  up  my 
files  both  before  and  after  running  the  ledger.  Then  I  can 
completely  reconstruct  at  any  point  in  time  if  things 
bomb  out.  Mine  have.  Let's  not  talk  about  that.  Use  the 
flow  charts,  Figures  2-11,  along  with  the  procedures  un- 
til you  have  a  visual  picture  of  just  what's  taking  place. 
Until  you  know  just  how  all  the  program  and  jobs  dove- 
tail together,  continue  to  use  the  procedures. 

Summary  of  Procedure  Steps 

Procedure  steps  consist  of  the  following  monthly  and 
year  end  procedures; 


Figure  1.  General  Ledger  Procedures 

MONTHLY  PROCEDURE 

PROGRAM 

STEP 

PROCEDURE 

GLMENU 

0. 

Display  all  general  ledger  pro- 
grams and  prompts  the  operator 
as  to  the  flow  of  processing.  In 
addition  this  program  boots  up 
the  desired  program  selected  by 
the  operator. 

GL6 

1. 

Enter  daily  room  revenue  journal 
vouchers 

GL1 

2. 

Enter  check  transactions  for  ac- 
count number  1110  —  the 

SEPTEMBER  1977 


Figure  1.  cont. 

GL1  3. 


COPRAN 
SORTGL 
GL2 

COPRAN 
GL3 

COPRAN 
GL4 


GL5 

COPRAN 


SORTGL 
GL2 


GL2 

GL7 
GL7 
GL7 
GL7 

COPRAN 
COPCON 


GL2 


general  checking  account 
Enter  journal  vouchers  for: 

A.  Other  income  (concessions, 
rent,  etc.) 

B.  Bank  charges  (returned 
checks,  BAC  &  MC,  etc.) 

C.  Add  new  account  headers 
(zero  money  amounts) 

4.  Copy  'ledger'  current  to  'ledger' 
backup-before 

5.  Sort  on  check  number/voucher 
number 

6.  Run  check/voucher  register  — 
verify  debits  =  credits 

7.  Copy  'BANKCURR'  to 
'BANKBKUP' 

8.  Merge-drive  1  BANKBKUP-  with 
-drive  0  ledger  account  1110-  and 
cut  new  -drive  1  BANKCURR- 

9.  Copy  'BANKCURR'  (0201-0400) 
to  'BANKSAVE'  (0401-0600) 

10.  Enter  check  number  and  amount 
from  canceled  checks  and  tag 
checks  cashed  in  'BANKCURR' 
(Enter  T  to  terminate  input) 

11.  Run  bank  statement  for  account 
1110  and  balance  to  bank.  Make 
any  corrections  to  'ledger'  & 
copy  to  'ledger'  backup-before 

12.  Sort  'ledger'  on  acct#/check#/ 
voucher# 

13.  Run  general  journal.  Verify  bank 
balances.  Look  over  run  for  er- 
rors. Correct  any  errors  and  re- 
run if  necessary 

14.  Run  balance  sheet  &  operating 
statement 

15.  Run  monthly  budget 

16.  Run  Y.T.D.  budget 

17.  Run  monthly  statistical  report 

18.  Run  Y.T.D.  statistical  report 

19.  Copy  'ledger'  current  to  'ledger' 
backup-after 

20.  Copy  'budget'  to  'BGTMOYR' 

YEAR  END  PROCEDURE 

1.  After  all  entries  and  runs  for  the 
year  have  been  made,  request 
closing  entries,  place  new  flop- 
py on  drive  0  and  run  general 
journal  with  no  transactions.  All 
the  proper  accounts  will  be 
zeroed  out. 

Manually  add  current  earnings 
total  (account  #3096)  to  un- 
distributed taxable  income  (ac- 
count #3001)  to  place  the 
balance  sheet  back  in  balance. 

2.  Enter  new  budget  figures  into 
data  tables  in  program  'GL7'. 

3.  Make  journal  entry  to  establish 
new  current  liabilities— notes 
payable  account  2133. 

4.  Accrue  accounts  payable  at  year 
end  and  journalize.  Take  out  of 
accounts  payable  as  paid. 


Procedure  Step  Flow  Diagrams 

The  following  flow  diagrams,  beginning  on  page  41, 
define  each  procedure  step: 


STEP  2 

PROGRAM  "GL1" 

ALL  CHECKS  ARE 
CREDIT  ACCOUNT 
NUMBER  1110 


SAMPLE  OF  THREE 
CHECK  STUBS  SHOWING 
DEBIT  ACCOUNT  NUMBER 
HAND  CODED 


DEBIT  & 

CREDIT  AMOUNT 


no.  93  5 

BAL 
BRO'T 

5-/9 

19  77 

to  ^ifixuj'  C<y£a^aJ±tLrt^& 

FOR  | 

DEPOSITS 

TOTAL 

730A. 

AMOUNT 
THIS  CHECK 

/«?£ 

85 

BALANCE 

No  936 

S-/9          19  77 

,„  ^-ud/mjrnJt±s  Voayt-ULru 

■~     iJjtUxt  j 

DEPOSITS 

TOTAL 

AMOUNT 

~730O                 \  TH,S  CHtCK 

QSS 

BALANCE 

No. 


937 


19  77 


1GI7 


AMOUNT 
THIS  CHECK 


27  80 


$a&  V7 


DEBIT 

ACCOUNT  NUMBER 


Figure  14.  Check  Stubs 
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STEP  3 


PROGRAM  "GLV 


SAMPLE  OF  STANDARD  JOURNAL  VOUCHER 
USED  FOR  ALL  OTHER  LEDGER  ENTRIES 
EXCEPT  CHECKS 

USER  MUST  COMPLETE  &  ENTER  ALL  DATA 

f  USING  STANDARD  CHECK  STUBS  OR  CHECK  COPIES,  ENTER  THE  SAME  TYPE  OF  DATA  FOR  CHECKS.  EXCEPT  REQUEST  "1 
L  'CHECKS'  AND  USE  CHECK  NUMBER.  J 


2  DIGITS 
ABOVE  31 


DATE. 


MO  DAY  YR 

XXI  XX  I  XX 


JOURNAL  VOUCHER 


DESCRIPTION 


2-DIGIT  MONTH 

VOUCHER  NO.     xx  xx 


ACCOUNT  #            DEBITS  AMOUNT 

ACCOUNT  #        CREDITS  AMOUNT 

  TOTAL  .  

TOTAL 

Figure  15.  Standard  Journal  Voucher 

STEP  3 


PROGRAM  "GL1" 


SAMPLE  OF  BLANK  PAYROLL  VOUCHER 
AMOUNTS  TAKEN  FROM 
WEEKLY  OR  MONTHLY 
PAYROLL  LISTING 


2-DIGIT  DAY  NUMBER 
ABOVE  31 


JOURNAL  VOUCHER 


DATE 


MO  DAY  YR 

XXI  XX  I  XX 


2-DIGIT  MONTH 

VOUCHER  NO.    xx  xx 


DESCRIPTION 


PAY  PERIOD 


MO  DAY  YR 

XX  /  XX  /  XX 


AMOUNT  ACCOUNT* 


ACCOUNT  # 


DEBITS 


CREDITS 


AMOUNT 


7101 

Clerks  8,  Night  Auditor 

1111" 

Payroll  Per. 

7102 

Housekeeper 

2109 

SIT 

7103 

Linen  boys 

21  10 

FIT 

7104 

Maids 

21  1  1 

FICA 

7105 

Laundry 

7602 

Maintenance 

7100 

Gen.  Managers 

TOTAL 


TOTAL 


Figure  16.  Payroll  Voucher 
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MONTHLY 


STEPO 


BOOT  UP  "GLMENU"  AND  PROCEED 


STEP  1 

PROGRAM  "GL6" 

CURRENT 
GENERAL 
"LEDGER" 
FILE  DR  1 


STEP  2 

PROGRAM  "GL1" 

CURRENT 
GENERAL 
"LEDGER" 
FILE  DR  1 


STEP  3 

PROGRAM  "GL1" 

CURRENT 
GENERAL 
"LEDGER- 
FILE  DR  1 


STEfM 

PROGRAM  "COPRAN" 

CURRENT 
GENERAL 
"LEDGER- 
FILE 


REPEAT  THIS  STEP 
FOR  RECORD  #2037 


ALL  CREDIT 
ENTRIES  WILL 
USUALLY  BE 
ACCOUNT  1110 


ALL  CREDITS  & 
DEBITS  COMPLETELY 
CODED 


GENERAL 
"LEDGER- 
BACK-UP 
BEFORE 
PROCESSING 


Figure  2. 
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STEP  5 

PROGRAM  "SORTGL" 

CURRENT 
GENERAL 
"LEDGER" 
FILE 
DR  1 


(REQUEST N 
SORT  ON  )  I 

CK/VOUCHER#  J  F 


ENTER 
ILE  DATE 


\ 

f  REPORT 
I       PROGRESS  OF 
ASORT  ON  TERMINAL^ 

SORT  ON 
CK  ^/VOUCHER  # 
FOR 
FILE  DATE 
ENTERED 

PRINT  HARD 
our T  ntUUnU 
OF  FILES 
SORTED  AND  THEIR 
DISC  LOCATION 

 ~+ 

(REPORT 
PROGRESS  OF 
SORT  ON  TERMINAL 


PRINT 
HARD  COPY 

OF  FILES 
SORTED  AND 
THEIR  LOCATION 


RETURN 
SORTED 
FILE  TO 
ORIGINAL 
LOCATION 

1 

} 

GLMENU 


STEP  6 

PROGRAM  "GL2" 

CURRENT 
GENERAL 
"LEDGER" 
FILE 
DR  1 


s enter  date \ 
(request  ck/voucher) 
v    register  j 


■ 

f 

"GL2" 

\ 

f 

GLMENU 


CHECK  FINAL 
TOTALS  TO 
VERIFY  ALL 
DEBITS 


ALL  CREDITS 
IF  NOT  LOOK 
THRU  LISTING 
FOR  CHECK  OR 
VOUCHER  OUT 
OF  BALANCE 


Figure  3. 
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The  8K-32K  Expandable  Memory  That  Grows  With  Your  System 


Now,  for  the  first  time,  you  can  have  a 
reliable  true  static  memory  that  will  grow 
with  your  system.  Start  with  the  board  and 
8K  memory.  Then  add  on  one,  two  or  three 
8K  increments  of  memory  up  to  32K.  250  ns 
access  time.  The  Artec  32K  Expandable 
Memory  allows  you  plenty  of  room  for 
memory  and  all  necessary  support  hardware. 

For  five  years  Artec  craftsmanship  and 
reliability  has  been  proven  in  tough  industrial 
use.  Now,  you  too  can  enjoy  breadboards 
and  memories  that  will  work  time  after  time. 
Boards  like  the  GP  100  and  the  wire  wrap 
WW-100.  Send  for  an  Artec  Board,  your 
order  will  be  sent  the  same  day  as  received. 

Board  &  8K  of  memory — $290.00 
8K  add  on  kits— $255.00  ea. 
Full  32K  board— $1,055.00 


GP-100— $20.00 

Maximum  design 
versatility  along 
with  standard  ad- 
dress decoding  and  £S 
buffering  for 
S— 100  systems. 
Room  for  32  un-         j  £g 
committed  16  pin 
IC's,  5  bus  buffer  & 
decoding  chips,  1 
DIP  address  select 
switch,  a  5  volt  reg- 
ulator and  more. 
High  quality  FR4 
epoxy.  All  holes  plated 
through.  Reflowed  sol- 
der  circuitry. 

WW-100— $20.00 

A  wire  wrap  breadboard,  I 
similar  to  the  GP  100.  Al- 
lows wirewrap  of  all 
sizes  of  sockets  in  any 
combination.  An  extra 
regulator  position  for 
multiple  voltage  applica- 
tions. Contact  finger 
pads  arranged  for  easy 
pin  insertion. 


TO  ORDER:  Use  your  Mastercharge  or 
BankAmericard.  Or  just  send  along  a  money 
order.  Your  order  will  get  same  day  service. 

FOR  MORE  INFORMATION:  For  more 
information  about  these  or  any  of  Artec's 
complete  line  of  circuit  boards  or  for  either 
industrial  or  personal  use,  please  call  or 
write.  A  catalogue  will  gladly  be  sent. 


Please  send  me: 

□  32K    □  GP-100    □  WW-100 

□  I've  enclosed  a  money  order. 
Bill  my  □  Mastercharge 

□  BankAmericard  No  


Name . 


City  . 


-Zip. 


10%  discount  for  students  &  computer  club  members. 

"Wescon  Booth  Number  215" 


dKTGC  aeCTROMO,  INC 

605  Old  Countv  Rd.  •  San  Carlos,  CA  94070  •  (415)  592-2740 
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STEP  7 

PROGRAM  "COPRAN" 

"BANKCURR" 
0201-0400 


ENTER  FILE 
1.  NAMES 
2.  LOCATIONS 
3.  BOUNDARIES 


"BANKBKUP" 
0001-0200 


STEP  8 

PROGRAM  "GL3" 

"BANKBKUP" 
0001-0200 


CENTER  ^\ 
LEDGER  ) 
MO&YR  J 


CURRENT 
GENERAL 
"LEDGER- 
FILER 
DR  0 


\ 

> 

"GL3" 
MERGE 
"BANKBKUP" 
WITH  GENERAL 
"LEDGER"  ACCT.  1110 
WRITE  NEW 
"BANKCURR" 

 1 

\ 

f 

"BANKCURR" 
0201-0400 


GLMENU 


Figure  4. 
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STEP  9 

PROGRAM  "COPRAN" 


"BANKCURR" 
0201-0400 


STEP10 

PROGRAM  "GL4" 
•'BANKCURR" 


CENTER N 
1.  CHECK  #  J 
2.  AMOUNT  1 


DR  1 


\ 

f 

"GL4" 

TAG  CHECKS 

CASHED  & 

CHECK 

AMOUNT 

\ 

f 

GLMENU 


Figure  5. 
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Figure  6. 
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The  complete 
$655  line  printer. 

It's  ready  to  plug  in,  has  an  80-column 
format,  a  remarkable  MTBF  and  is 
14  times  faster  than  a  teletype! 


Breaking  the  hardcopy  barrier 

It's  finally  happened!  The  Axiom 
EX-800  provides  full  performance 
hardcopy  at  a  price  compatible  with 
today's  low  cost  micros.  This  little 
80-column  machine  zips  along  at  160 
characters  per  second  (14  times  faster 
than  a  teletype)  — at  a  breakthrough 
single  quantity  price  of  $655  for  a 
complete  printer. 

When  we  say  complete 
we  mean  it 

The  EX-800  is  a  stand-alone  unit 
with  case,  power  supply,  96  character 
ASCII  generator  and  interface,  paper 
roll  holder,  infra-red  low  paper  detec- 
tor, bell,  and  multi-line  asynchronous 
input  buffer.  You  won't  find  these 
standard  features  on  any  other 
printer,  regardless  of  price! 

Our  only  option 

Our  printer  is  so  complete,  that  we 
offer  only  one  option.  A  serial  inter- 
face (RS  232C  or  current  loop)  good 
for  16  baud  rates  from  50  to  19,200 
and  thoughtfully  provided  with  a 
switch  for  either  Centronics  or  Tally 
compatibility.  Might  we  call  it  a  Tally- 
whacker?  At  $85.00  it  certainly 
should  be! 

Built-in  LSI  microprocessor 

The  heart 
of  the  EX-8001 

is  a  printed 
circuit  card, 
containing  a 

custom  LSI  chip  made  by  Intel  to 
Axiom  specifications,  which  controls 
all  printer  functions.  Microprocessor 
power  means  flexibility.  Such  as  the 
built-in  self  test  routine  and  variable 


character  size.  It  also  means  reliability. 
Several  industry  surveys  have  shown 
LSI  to  be  many  times  more  reliable 
than  equivalent  conventional  circuitry. 


the  paper  is  inexpensive  and  readily 
available,  costing  about  10  for  an 
8V2  x  11"  equivalent. 

Light,  small,  quiet,  reliable, 
and  versatile 

Our  EX-800  weighs  in  at  12 
pounds,  is  just  9Vfe  inches  wide,  4 
inches  high,  and  11  inches  deep,  and 
is  delightfully  quiet  which  makes  it 
ideal  for  office  and  other  low  noise 
environments.  The  simple  print 
mechanism  is  virtually  maintenance 
free.  In  fact,  tests  show  an  incredible 
MTBF,  many  times  greater  than 
impact  printers.  This  versatile  printer 
is  the  ideal  mate  for  micros,  minis, 
CRTs,  instruments  and  systems. 


The  advantages  of 
electrosensitive  printing 

The  EX-800  can  print  80,  40,  or 
20  characters  across  the  five  inch 
wide  electrosensitive  paper.  Under 
software  control,  single  characters  or 
words  may  be  printed  larger  for 
emphasis.  The  permanence  of  the 
hardcopy  is  archival,  because  once 
the  aluminum  coating  has  been  re- 
moved, there  is  no  way  to  put  it  back. 
It's  unaffected  by  sunlight,  moisture 
or  heat.  Although  the  printer  doesn't 
provide  multiple  copies,  excellent 
quality  photocopies  can  be  made 
from  the  high  contrast  printout.  Also, 


AXIOM  CORPORATION 

5932  San  Fernando  Rd.,  Glendale,  CA  91202  •  (213)  245-9244  •  TWX  910-497-2283 
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Just  unbox  and  plug  it  in 

That's  all  you  have  to  do  to  the 
Axiom  EX-800  —  apart  from  pay 
for  it,  and  at  $655  that's  almost 
a  pleasure. 

r 
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1 
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Send  to: 
5932  San  Fernando  Rd., 
Glendale,  CA  91202 

□  Urgent.  Please  phone  me  at  ext  

□  Have  rep  contact  me 

□  I'd  like  to  have  a  demonstration 

□  Send  lit  including  sample  of  printout 

Name  ;   


Company  _  

Dept  _  

Address  

City  

Zip  Telephone  _ 


_  State 


STEP  13 

PROGRAM  "GL2" 


CURRENT 
GENERAL 
"LEDGER" 


ENTER  FILE  DATE 
REQUEST  LIST  WITH  CONTROL 
ON  ACCOUNT  NUMBER 
.REQUEST  NEW  BALANCE  FORWARDS^ 
REQUEST  BUDGET  TOTALS 


GL2 

RUN 
GENERAL 
JOURNAL 
"LEDGER" 
BY 

ACCOUNT  # 


LISTING  OF  GENERAL 
JOURNAL  "LEDGER"  IN 

ACCOUNT  #  ORDER 
WITH  ALL  NECESSARY 
TOTALS  IN  BALANCE 
SHEET  &  OPERATING 
STATEMENT  FORM 


NEXT  MONTH'S 
GENERAL  "LEDGER" 
BEGINNING  BALANCES 

IMMEDIATELY  FOLLOWING 
CURRENT  GENERAL  LEDGER 


THIS  MONTH'S  MONTHLY 
BUDGET  ON  END  OF 

FLOPPY  (CONSECUTIVE  FILE) 


DID  WE  MAKE 
ANY  MONEY? 


STEP  14 

PROGRAM  "GL2" 


CURRENT 
GENERAL 
"LEDGER" 
NEW  BALANCE 
FORWARDS  FROM 
STEP  13 


CENTER  FILE  DATE^ 
REQUEST  \ 
1.  TAB  J 
2.  CTRL  ON  ACCTflLx 


t  "GL2" 

LISTING  OF  NEW 
BALANCE  FORWARDS 
WHICH  PRODUCE 
BALANCE  SHEET  & 
OPERATING  STATEMENT 

PRINTED  BALANCE 
SHEET  &  OPERATING 
STATEMENT 


Figure  7. 
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4b  CENTRALAB  MONOPANEL  KEYBOARDS 


TheTOUCH  Switch  System ... 


c 

E 

F. 


...Now  available  from 
Centralab  Distributors 


You'll  meet  keyboard  requirements 
faster,  easier  and  at  surprisingly  low 
cost  with  MONOPANEL  —  Centralab's 
touch-sensitive  keyboards.  They  help 
solve  design  problems,  simplify  and 
reduce  cost  in  assembly  and  produc- 
tion and  give  your  product  a  competi- 
tive edge  in  appearance,  design  and 
function.  And  now,  16  standard  key- 
boards are  in  stock  for  immediate  de- 
livery from  Centralab  Distributors. 

Don't  confuse  MONOPANEL  with 
other  keyboards.  Even  though  they're 
priced  about  the  same,  MONOPANEL 
keyboards  are  superior  in  construc- 
tion, reliability,  quality  and  value.  First 
of  all,  they're  backed  by  Centralab's 
more  than  half-century  of  experience 
in  switch  manufacturing.  They're  1 00% 
tested.  They're  tough  —  designed  for 
long,  trouble-free  life;  have  no  mech- 
anical parts  to  wear  out.  And  they've 
been  proven  in  use.  The  basic  Mono- 
panel  key  switch  has  undergone  more 
than  70,000,000  switching  cycles 
without  failure. 

Your  Centralab  Distributor  can  furnish 
1 6  standard  keyboards.  Select  from  1 2 
or  16  positions;  with  alpha-numeric  or 


telephone  format  numeric  nomencla- 
ture; white  or  black  bezel;  with  or  with- 
out mounting  flange.  All  units  have 
.025"  square  terminals  that  are  suit- 
able for  solder,  wirewrapped  or  plug- 
on  quick  connects.  One  side  common 
or  X-Y  switch  interconnections  are 
available. 

For  complete  product  and  price  in- 
formation contact  your  Centralab 
Distributor.  Or,  for  the  name  of  your 
distributor,  call  Centralab  Distributor 
Products,  Milwaukee  (414)228-291 1. 

Products  you  need 
from  people  who  care. 

DISTRIBUTOR  PRODUCTS 


CENTRALAB 

Electronics  Division 
GLOBE-UNION  INC. 
5757  NORTH  GREEN  BAY  AVENUE 
MILWAUKEE,  WISCONSIN  53201 


1 

2 

3 

A 

A 

5 

6 

B 

\  7 

8 

9 

C 

*• 

O 

# 
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THIS  IS  HOW 
MONOPANEL  WORKS 


To  Give  You  Long-Life, 
Trouble-Free  Keyboards. 

MONOPANEL  is  a  thin,  light, 
flat,  front  panel  subassembly 
with  micro  -  motion  touch 
switches  already  mounted  and 
interconnected.  Each  MONO- 
PANEL  is  a  multilayer  assemb- 
ly containing  (A)  a  flexible, 
tough,  moistureproof  polyester 
membrane  with  graphics  and 
flexible  conductors  screened 
upon  the  rear  surface;  (B)  a  thin 
spacer  with  holes  for  each 
switch  provides  an  .007"  air- 
gap;  (C)  a  circuit  board  with 
switch  circuits  on  its  face,  join- 
ed by  plated  through-holes  to 
interconnections  on  its  back. 

The  basic  switch  closure  is  mo- 
mentary, normally  open.  Light 
touch  pressure  (2  oz.  typical) 
on  the  smooth,  flexible  front 
panel  closes  the  contact.  Re- 
leasing pressure  allows  the 
front  panel  membrane  to  re- 
turn, opening  the  contact. 


Ceramic  capacitors  •  Filters  •  Thick  Film  Circuits  •  Switches  •  Potentiometers  •  Trimmer  Resistors 
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STEP  15 

PROGRAM  *'GL7" 

CURRENT 
GENERAL 
"LEDGER- 


ENTER  FILE  DATE 
REQUEST  MONTHLY 
{ BUDGET  ENTER  ROOMS 
sRENTED  THIS  MONTH d 


\ 

t 

GL7 
RUN 
MONTHLY 
BUDGET 

\ 

I 

LIST  MONTHLY 
BUDGETED 
OPERATING 
STATEMENT 


HERE  IS 
WHERE 
WE  MADE  IT 
OR 
LOST  IT 
\THIS  MONTH/ 


GLMENU 


STEP  16 

PROGRAM  "GL7" 

CURRENT 
GENERAL 
"LEDGER- 


ENTER  FILE  DATE, 
ROOMS  RENTED  Y.T.D. 
REQUEST 
Y.T.D.  BUDGET 


1 

1 

GL7 
RUN 
Y.T.D. 
BUDGET 

1 

r 

LIST  Y.T.D. 

BUDGETED 
OPERATING 
STATEMENT 


GLMENU 


Figure  8. 
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THE  FIRST  REAL  ALTERNATIVE 
TO  DISK  STORAGE 
FOR  THE  S-100  BUS 

MICRO  DESIGNS  introduces  the  Model  100  and  Model  200 
Digital  Cassette  Mass  Storage  Systems.  A  high  speed  seek 
function  and  formatted  data  structure  make  these  systems 
practical  alternatives  to  floppy  disks.  These  design  features 
allow  quick  read  and  write  access  to  individual  records  with- 
out altering  other  data  on  tape. 

Our  systems  offer: 

■  Complete  file  management  package  on  cassette  with 
each  unit. 

■  Random  access  capability  —  4096  individually  accessible 
records  on  each  cassette. 

■  File  copy  capability  on  the  dual  drive  Model  200. 

■  High  data  capacity  —  Vi  megabyte  per  cassette. 

■  High  speed  seek  to  individual  records  at  120  in/sec. 
Worst  case  access  less  than  30  seconds. 

■  Hardware  CRC  for  soft  error  recovery  —  Soft  error  rate 
less  than  1  in  108  bits. 

■  Bootstrap  loader  in  onboard  PROM. 

The  MICRO  DESIGNS  Models  100  and  200  are  fully  assem- 
bled and  rigorously  tested  at  the  factory.  They  come  ready  for 
immediate  use. 

MODEL  100....  $600 
MODEL  200  ... .  $875 

Contact  your  local  computer  store  for  a  demonstration  or  additional 
information. 

Or  write  or  call  us  directly. 

MICRO  DESIGNS,  INC. 
499  Embarcadero 
Oakland,  CA  94606 
(415)  465-1861 
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Figure  9. 
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Figure  10. 
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YEAR  END 


STEP  1 

PROGRAM  "GL2" 

CURRENT 
GENERAL 
"LEDGER" 


W  ENT 


F  TER  LAST  MO  DY  YR  OF  LAST  FISCAL  YR\ 
REQUEST  CLOSING  ENTRIES  \ 
(  REQUEST  LIST  \ 

\  REQUEST  CONTROL  ON  ACCOUNTS  J 

\  REQUEST  NEW  BALANCE  FORWARDS  / 
V  TURN  LINE  PRINTER  OFF  / 


DR  1 


I 

RUN 

CLOSING 

ENTRIES 

f 

GLMENU 


NEW 

GENERAL 

"LEDGER" 

OPERATING 

ACCOUNTS  &  CURRENT 

EARNINGS  ACCOUNT  ON 

BALANCESHEETSET 

TOO.  MANUALLY 

ADD  CURRENT  EARNINGS 

AMOUNTTO  UNDISTRIBUTED 

TAXABLE  INCOMETO 

PLACE  BALANCE  SHEET 

BACK  IN  BALANCE. 

SEEACCOUNT#3001 


Figure  11. 


WE  HAVE  IT 


The  advanced  experimenter  now  has  the  opportunity  to  use  the 
same  reliable  mechanism  the  quality  printing  industry  has  used 
for  many  years  —  the  IBM  Selectric®  typewriter.  Our  low  cost 
conversion  kits  are  designed  around  specially  built  com- 
ponents, and  available  to  the  engineer,  student,  educator,  and 
small  businessman. 


MECHANISM  IN  SKn  KITS 


Item 

SK-1 


SK-2 


Description 

Selectric  conversion  kit,  with  all  mechanical 
and  electronic  parts.  Needs  1  amp  at  12 
volts. 


Price 

189.95 


321.95 


SK-D-2 


DK-D1 


SK-1  with  combined  power  supply  and  TTL 
compatibility. 

SK-3      SK-2  with  controller  kit  giving  ASCII  data  at  598.95 
110  or  300  BPS.  A  high  speed  paper  tape 
interface  capability  is  included. 

DK-1  Floppy  disk  and  controller  kit,  with  250  KB  1095.00 
drive.  For  use  with  SK-3,  or  any  serial 
interface,  up  to  19200  BPS.  Contains  high 
level  DOS,  with  simple  commands  making 
any  terminal  a  smart  one  or  any  serial  CPU  a 
disk  system. 

Kits  shipped  10  days  —  two  weeks  after  receipt  of  order.  Disk 
kits  take  longer.  Manuals  from  above  kits  are  offered  for  the 
purpose  of  evaluating  the  kits.  Refunds  for  manuals  apply  on 
subsequent  kit  order. 

SK-D1      Selectric  Conversion  Manual  6.50 

6.50 


Selectric  Programming  fylanual  with  listings 
and  timing  data. 

Floppy  Disk  Kit  and  DOS  Manual. 
Please  include  UPS  shipping  rates. 


6.50 


Slkarp&  Associates  Imc, 

Box  26045,  Lakewood,  Colorado  80226 
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Have  you  been  waiting  for  a  hard  copy  printer  that 
doesn't  come  with  a  high  price  tag  or  very  limited 
performance  and  features? 

Your  wait  is  over.  The  new  Integral  Impact  is  precisely 
what  you've  been  looking  for.  It's  a  micropriced,  maxi- 
performance,  full-size,  full  feature,  impact  printer  that's 
ready  to  plug  directly  into  your  mini  or  micro-computer 
system.  No  special  hardware  or  software  interfacing 
required.  Just  attach  a  standard  RS-232  or  current  loop 
serial  interface,  and  you're  in  business. 

The  Integral  Impact  is  a  complete  professional  printer 
that's  fully  assembled,  tested  and  ready  for  use.  No 
extra-cost  options,  nothing  to  assemble  or  wire,  no  spe- 
cial software  to  write  . . .  and  no  need,  either,  for  expen- 
sive special  paper.  It  prints  the  standard  ASCII  set  of  64 
characters  using  a  5  x  7  dot  matrix  at  speeds  to  120 
characters  per  second. .  .on  full-size,  81/2-inch  paper  in 
fan-fold  or  roll  form. 

You  can  even  print  multiple  copies  with  up  to  132 
characters  per  line.  With  a  long-life  (1 0,000,000  charac- 


ter) ribbon  that  is  automatically  re-inked  during  printi; 
and  a  rugged  print  mechanism  with  few  moving  part!  . 
the  Integral  Impact  offers  you  outstanding  service  and 
reliability. 

The  Integral  Impact  has  a  microprocessor-based  con- 
troller that  features  variable  character  pitch  sizes,  multi- 
ple line  buffering  and  enhanced,  double-width  charac- 
ters. Serial  baud  rates  from  1 1 0  to  1 200  bits  per  second 
are  supported  or,  optionally,  the  printer  may  be  used 
with  a  parallel  interface.  Operator  controls  for  power, 
printer  mode  and  off-line  paper  motion  are  conveniently 
located  on  the  front  panel,  internal  switch  settings  de- 
termine serial  baud  rate,  character  pitch  and  number  of 
characters  per  line. 

The  micro-price:  $745.00  complete. 

Where  can  you  get  it?  Send  the  coupon  below  to  Integral 
and  we'll  ship  direct  to  you.  Or  have  us  send  you  full 
details  by  checking  the  appropriate  box  on  the  coupon. 

Make  big  printer  performance  an  integral  part  of  your 
system  . . .  with  the  Integral  Impact. 


Now. . .  big  printer 
>erf ormance  at  a 
mini-printer  price. 


^Integral  Data  Systejiris 

5  Bridge  Street  •  Watertown,  MA^2t72^46T7)  926^101 1 
 Send  more  information 


I  want  big  printer  performance  now. 
Here's  my  check  for  $ 


Name 


Address 


Bill  my  VISA 

Mastercharge  account 

Account  No. 

Expiration  Date 

M  C  Interbank  No. 

Signature 

City 


State 


Zip 


"Handling  and  shipping  charge:  S5.00.  Mass.  residents  add  5%  sales  tax. 
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HOW  TO  LOAD  THE 
FLOPPY  ROM 


by  William  W.  Turner 


WARNING  .  .  .  Failure  to  read  this  article  before  at- 
tempting to  load  the  floppy  may  be  hazardous  to  your 
health,  especially  if  you  do  not  have  an  8080  system 
capable  of  running  version  4.0  or  4.1  of  ALTAIR  DISC  EX- 
TENDED BASIC.  This  is  an  absolute  requirement,  as  the 
programs  are  all  stored  on  the  FLOPPY-ROM  in  ALTAIR's 
internal  format.  Also  required  is  a  TARBELL  cassette  in- 
terface strapped  for  187  characters  per  second  opera- 
tion, an  80  column  line  printer,  and  a  CRT  terminal.  A 
floppy  disk  drive  and  48K  of  memory  is  also  required. 

Users  of  other  BASIC  systems  will  not  be  able  to  use 
the  programs  without  first  undertaking  some  sort  of 
conversion  activity.  Most  BASIC  systems  do  not  sup- 
port the  LPRINT  command  which  is  being  used  to  direct 
printing  operations  to  the  line  printer,  and  these  com- 
mands would  have  to  be  changed  to  a  "PRINT"  state- 
ment. The  other  major  area  of  incompatibility  is  due  to 
the  fact  that  the  ALTAIR  software  does  not  allow  pro- 
grams to  be  saved  on  tape  in  a  normal  ASCII  format.  In- 
stead ALTAIR  software  compresses  the  keywords  into  a 
unique  one  or  two  byte  code  and  then  saves  the  pro- 
grams. This  allows  a  faster  operation  to  and  from  tape 
(less  data  to  transmit!). 

The  best  method  of  loading  the  programs  into  your 
8080  computer  system,  according  to  Lou  Van  Eperin  and 
Jim  Rembis  of  the  Chicago  Computer  Store,  is  to  play 
back  the  FLOPPY-ROM  on  a  medium  grade  stereo 
system  and  to  re-record  the  data  onto  a  cassette  tape. 
The  Tarbell  interface  is  sensitive  to  both  tone  and 
volume  settings,  so  expect  to  have  to  "diddle"  the  set- 
tings a  little,  either  during  recording  or  during  playback 
of  the  cassette  tape.  Once  you  find  the  correct  settings, 
you  should  have  no  further  trouble.  If  there  are  any  er- 
rors while  trying  to  load  the  programs,  they  will  usually 
show  up  as  strange  line  numbers  beyond  the  last  valid 
line  in  each  program.  Should  this  occur  adjust  your 
volume  and/or  tone  settings  a  little  and  try  again.  Use 
the  information  contained  in  Table  1  to  assist  you  in 
verifying  the  accuracy  of  the  program  loads. 

Each  program  was  given  a  unique  1-character  name 
on  the  cassette  tape  and  this  name  should  be  used 
when  loading  the  programs  into  your  computer  system. 


After  each  program  is  loaded,  you  should  then  save  it 
under  its  real  name  on  the  disk.  A  typical  sequence 
would  be: 

CLOAD  A 
SAVE  COPCON 

The  Disk  names  and  the  tape  names  can  also  be  found 
in  Table  1. 

If  you  are  normally  running  version  4.1  EXTENDED 
BASIC,  then  you  should  unload  the  cassette  tape  into 
your  system  using  the  Version  4.0  system,  saving  the 
programs  on  your  disk  in  ASCII  format.  After  loading  all 
programs  in  this  manner  bring  up  version  4.1  and  resave 
the  programs  on  your  version  4.1  diskette  as  normal  pro- 
gram files.  This  will  eliminate  any  possible  problems 
regarding  incompatibilities  between  version  4.0  and  4.1. 
This  precaution  may  not  be  absolutely  necessary,  for  I 
have  been  told  that  the  internal  codes  in  both  4.0  and  4.1 
are  supposed  to  be  the  same.  However,  I  have  no  way  of 
personally  verifying  this,  as  my  own  personal  system  is 
a  SWTPC  6800. 

The  first  thirty  seconds  on  side  1  of  your  FLOPPY- 
ROM  is  a  sync  stream  which  will  allow  you  to  set  the 
phase  on  your  recorder  if  necessary.  The  running  times 
of  all  the  programs  on  the  FLOPPY-ROM  are  identified 
in  Table  1. 

I  would  like  to  extend  my  personal  thanks  to  Lou  Van 
Eperin  and  James  F.  Rembis  of  the  Chicago  Computer 
Store  for  their  assistance  in  producing  this  FLOPPY- 
ROM;  also  assisting  was  Terry  Marshall,  Don  Tarbell, 
Bill  Blomgren  and  Jimmy  Hoehn  located  in  Chicago,  Los 
Angeles,  Tampa  and  Tampa  .  .  .  Special  thanks  go  to 
Norman  Welch  at  EVA-TONE  and  his  staff  for  the  long 
hours  that  they  devoted  to  this  project;  and  last,  but  not 
least,  If  Bud  Shamburger  in  Conwal,  Arkansas  hadn't 
written  the  programs  in  the  first  place,  then  maybe  I 
would  have  gotten  some  sleep  in  the  evenings  of  the 
past  four  weeks  .  .  .! 

Please  direct  any  correspondence  regarding  any  dif- 
ficulties or  lack  thereof  to  INTERFACE  AGE  Magazine, 
P.O.  Box  1234,  Cerritos,  CA  90701. 


FLOPPY  ROM       SIDE  1: 

PROGRAM  NAME 

NAME  ON 

LINE 

APPROXIMATE 

RUNNING  TIME 

(DISK) 

TAPE 

NUMBERS 

PROGRAM  SIZE 

(ON  TAPE) 

COPCON 

A 

10-360 

990 

6  sec 

COPRAN 

B 

10-640 

1,664 

10  sec 

GETPUT 

C 

10  -  630 

1,969 

12  sec 

GL1 

D 

10-2480 

9,237 

60  sec 

GL2 

E 

10-7330 

20,529 

120  sec 

FLOPPY  ROM       SIDE  2: 

GL3 

F 

10-1300 

4,250 

25  sec 

GL4 

G 

10-1220 

3,122 

19  sec 

GL5 

H 

10-1680 

5,125 

30  sec 

GL6 

I 

10-1600 

6,511 

39  sec 

GL7 

J 

10  -  4820 

15,049 

90  sec 

GLMENU 

K 

10-520 

2,026 

12  sec 

SORTGL 

L 

10-2210 

6,999 

41  sec 

System  used  to  record  data:  ALTAIR  8800B  with  48K  of  memory  and  TARBELL  cassette  interface.  Software  used  was  ALTAIR  DISK  EXTENDED  BASIC.  VERSION  4  0  with 

TARBELL  cassette  interface  patches  installed. 

Other  hardware  used:  ALTAIR  88-DC00  Floppy  Disk,  Lear  Siegler  ADM-3A.  Tarbell  card  strapped  for  187  bytes  per  second. 

Table  1. 

\ 


your/ 


'mem  •  o  •  ry/"mem-(8)re/n, 
a:  the  power  or  process  of 
reproducing  or  recalling  what 
has  been  learned  and  retained 
esp.  through  associative 
mechanisms 

b:  the  store  of  things  learned 
and  retained  from  an  organism's 
activity  or  experience  as 
evidenced  by  modification  of 
structure  or  behavior  or  by  recall 
and  recognition. 


There  ore  only  4  type/  of 
memory*  your/  ana  our/* 


Our/i/  the1 
A  fully  static,  /tote 
of  the  oft  RAID 


1599, 


Fully  o//embled. 
r*  burned  in  and  le/led 


"definition  according  to  Websters  New  World  Dictionary 


Single  +8  volt  power  requirement 
4  independent  7805  voltage 
regulators,  one  for  each  4K  Plock. 
Typical  worst  case  power 
dissipation  is  less  than  2  amps 


Addressable  in  4K  blocks  at  any 
4K  border  by  dip  switch ...  as  if  you 
had  4  individual  4K  static  boards 


 Memory  write  protect  and 

memory  disable  (phantom)  are 
controllable  in  4K  blocks  by 
dip  switch 


 The  state  of  the  art 

TMS-4044(4K  by  1  bit)  fully 
static  RAM  by 
Texas  Instruments 


The  all  popular  S100  bus . . . 
The  16K  SPACE  BYTE  is  fully 
compatible  with  the  VECTOR  1 
ALTAIR.  SOL-20.  IMSAI.  POLY-88. 
Z-80.  COMPAL-80.  and  AM-100 
(DMA  DISK) 


THE  SPACE  BYTE  CORPORATION  1720  Pontius  Ave.  Suite  201  Los  Angeles.  CA  90025  (213)468-8080 
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The  Radio  Shack  TRS-80 
Microcomputer  System 


by  Steven  W.  Leininger 

Engineering  Manager,  Tandy  Advanced  Products 


The  new  Radio  Shack  TRS-80  microcomputer  system  in- 
corporates many  design  features  which  work  together, 
giving  users  a  higher  performance/price  ratio  than  has 
been  previously  available.  The  basic  $599.95  system 
consists  of  four  components:  the  TRS-80  microcomputer, 
12-inch  video  monitor,  power  supply,  and  cassette 
recorder. 

The  TRS-80  microcomputer  is  housed  in  a  rugged 
ABS  plastic  case.  What  at  first  may  appear  to  be  merely 
an  alphanumeric  keyboard  assembly  is  in  fact  an  entire 
microcomputer.  Figure  1  shows  a  block  diagram  of  the 
contents  of  the  TRS-80  microcomputer. 

The  Z-80  microprocessor  chip  was  selected  for  use  in 
the  TRS-80  microcomputer.  The  decision  to  use  the  Z-80 
CPU  was  made  after  careful  examination  of  the  available 
CPUs.  After  comparing  the  amount  of  hardware  required 
to  use  the  various  microprocessors,  the  actual  chip 
cost,  the  efficiency  of  the  machine's  language,  and  the 
availability  of  prototyping  equipment,  it  became  ap- 
parent that  the  Z-80  was  the  hands-down  winner. 

The  Z-80  address,  data,  and  control  lines  are  buffered 
and  routed  to  the  different  functional  blocks  in  the  TRS- 
80.  The  clock  input  to  the  Z-80  is  derived  from  the  video 
counter  chain  and  has  a  period  of  563  nanoseconds. 

The  ROMs  contain  the  Radio  Shack  Level  I  BASIC,  the 


keyboard  scanning  routines,  the  video  display  drivers, 
and  the  cassette  interface  routines.  These  ROMs  are  of 
the  mask-programmable  (non-erasable)  variety,  and  total 
4096  eight  bit  bytes  —  up  to  12K  bytes  of  ROM  can  be 
supported  using  the  jumper  selectors  internal  to  the 
TRS-80. 

The  TRS-80  uses  dynamic  RAMs  for  the  main  program 
storage  area.  By  using  simple  jumper  options,  4K,  8K, 
and  16K  RAMs  can  be  used  to  tailor  the  internal  memory 
size  as  required.  All  dynamic  memories  require  periodic 
refreshing  to  prevent  loss  of  their  stored  memory  data. 

The  TRS-80  microcomputer  takes  advantage  of  the 
automatic  refresh  capabilities  of  the  Z-80  CPU  to  reduce 
the  hardware  overhead  normally  associated  with 
dynamic  RAMs  to  just  a  couple  of  ICs. 

The  keyboard  is  a  full  size,  professional  quality  53-key 
unit.  The  interface  between  the  keyboard  and  the  micro- 
processor is  elegant  in  its  hardware  simplicity.  Each 
switch  on  the  keyboard  represents  a  cross-point  on  an  8 
x  8  matrix.  The  matrix  input  is  driven  by  the  eight  low- 
order  address  bits  through  open  collector  buffers.  The 
matrix  output  is  sensed  by  inverting  tri-state  buffers. 
Through  software  manipulation  of  the  address  lines,  any 
key  enclosures  can  be  sensed  and  decoded,  thus  pro- 
viding complete  keyboard  encoding  at  a  very  low  cost. 


Radio  Shack  TRS-80  Microcomputer  System 


58  INTERFACE  AGE 


SEPTEMBER  1977 


wire  wrapping  center 


ANOTHER  UNIQUE  PRODUCT 

DESIGNED,  MANUFACTURED 
AND  MARKETED  WORLDWIDE 

BY 

OK  MACHINE  &  TOOL  CORPORATION 


STRIP /WRAP /UNWRAP  TOOL  MODEL  WSU-30 


r 


ANOTHER  UNIQUE  PRODUCT 

DESIGNED,  MANUFACTURED 
AND  MARKETED  WORLDWIDE 

BY 

OK  MACHINE  &  TOOL  CORPORATION 


ANOTHER  UNIQUE  PRODUCT 

DESIGNED,  MANUFACTURED 
AND  MARKETED  WORLDWIDE 

BY 

OK  MACHINE  &  TOOL  CORPORATION 


THE  DISPENSER  WHICH 
CUTS  AND  STRIPS 
THE  WIRE 


$3.45* 


ANOTHER  UNIQUE  PRODUCT 

DESIGNED,  MANUFACTURED 
AND  MARKETED  WORLDWIDE 

BY 

OK  MACHINE  &  TOOL  CORPORATION 
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Micromotion's  MACRO  DISK  is  a  complete,  high 
performance  floppy  disk  system — yet  it's  economical. 
Fast  Per-Sci  Drive 

MACRO  DISK  uses  the  unique  Per-Sci  dual  drive 
to  give  you  the  fastest,  most  reliable  system  avail- 
able. This  unique  drive  features  a  fast  voice  coil 
positioner  and  automatic  electronic  diskette  hand- 
ling. It's  a  field-tested  design  that's  proven  its  relia- 
bility and  superiority  in  years  of  operation.  And  its 
a  full-sized  dual  drive — you  have  on-line  mass  stor- 
age of  over  500K  Bytes,  and  you  can  copy  diskettes 
to  provide  essential  system  backup. 
IBM  Compatible  Controller 
The  Micromotion  disk  controller  features  full  IBM 
3740  formating — so  you  can  interchange  disks  with 
the  rest  of  the  world.  There's  even  a  serial  I/O  port 
on  the  controller  board  to  make  it  easy  to  bring  the 
system  up.  Just  connect  your  terminal  to  the  con- 
troller's serial  interface,  install  in  any  16K  S-100 
system,  jump  to  the  on-board  PROM  bootstrap— 
and  you're  up  and  running  without  any  patching. 
A  Complete,  Assembled  System 
MACRO  DISK  is  fully  assembled  and  tested.  And 
it's  complete — including  aluminum  enclosure, 
cables,  power  supply,  and  fan.  Everything  you  need 
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to  bring  big  system  performance  to  your  S-100  com- 
puter. 

Powerful  CP/M  Software— and  BASIC 

For  program  development  select  the  optional  Micro- 
mation  version  of  CP/M,  the  most  powerful  floppy 
disk  operating  system  available  for  microcomputers. 
And  there's  BASIC.  A  complete  disk  BASIC  featuring: 
versatile  file  access;  string  processing;  and  both 
numeric  and  string  arrays. 
Under  $2,000  Systems 

The  fast  Per-Sci  drive,  the  IBM  compatible  control- 
ler, and  the  powerful  CP/M  software  make  MACRO 
DISK  a  high  performance  system.  And  since  MACRO 
DISK  uses  proven,  standard  components,  there's  no 
long  wait  for  delivery.  Systems  are  available  in  less 
than  four  weeks  from  receipt  of  your  order.  But 
the  best  news  is  the  price. 

MACRO  DISK  dual  Disk  system  $1,895. 
CP/M  with  BASIC  95. 
Complete  Documentation  Package  35 . 

(refundable  with  order) 
Ask  about  MACRO  DISK  at  your  computer  store,  or 
write  or  call  for  additional  details.  Micromation 
Inc.,  524  Union,  San  Francisco,  Ca.  94133, 
(415)  398-0289. 
INQUIRY  NO.  27  SEPTEMBER  1977 
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Figure  1.  Block  Diagram  of  TRS-80  Microcomputer 


The  video  display  logic  generates  the  necessary  video 
and  sync  signals  to  form  16  lines  of  64  alphanumeric 
characters.  This  logic  includes  1 K  words  of  7  bit  RAM,  a 
count-down  chain,  RAM  address  select,  ASCII  character 
generator,  and  shift  register.  The  RAM  is  accessed  by 
the  Z-80  only  when  information  is  to  be  read  from  or  writ- 
ten to  the  screen. 

The  Z-80  block  data  move  instructions  simplify  the 
software  controlled  scrolling.  The  count-down  chain 
provides  all  the  signals  necessary  to  generate  a  sync 
signal,  the  appropriate  video  RAM  addressed  and  the 
dot  clock.  The  dot  clock  is  used  to  drive  the  shift 
register,  which  contains  either  character  information 
from  the  character  generator  or  graphics  information 
from  the  graphics  multiplexer. 

The  graphics  in  the  TRS-80  are  displayed  on  a  charac- 
ter-by-character basis.  The  regular  alphanumerics  are 
displayed  as  a  5  x  7  dot  matrix  in  a  6  x  12  cell.  When  the 
high-order  bit  of  the  video  RAM  is  a  logical  1,  the  cell  is 
divided  into  a  2  x  3  graphicable  character.  The  basic 
routines,  SET,  RESET,  and  POINT  convert  from  user 
given  x  and  y  coordinates  to  a  respective  programming 
task  which  incorporates  the  TRS-80  graphics. 


A  standard  75  ohm  video  output  is  provided  for  con- 
nection to  a  video  monitor. 

The  cassette  interface  chosen  is  the  best  compro- 
mise of  reliability  and  low  cost.  Using  a  recording 
scheme  similar  to  that  used  on  floppy  discs,  the  soft- 
ware driven  cassette  interface  stores  a  logical  0  as  a 
single  pulse,  while  storing  a  logical  1  as  a  pair  of  pulses. 
The  interface  software  runs  at  approximately  250  baud. 
To  allow  for  limited  cassette  file  handling,  a  relay  is  pro- 
vided to  turn  the  cassette  recorder  on  and  off. 

The  regulated  power  supply  uses  a  discrete  closed 
loop  voltage  regulator  in  the  +  5  volt  and  +  12  volt  sup- 
plies, insuring  reliable  and  predictable  power  supply 
operation.  Due  to  the  low  current  requirements  of  the 
-  5  volt  supply,  a  zener  regulator  was  used.  Both  the  +  5 
and  +12  volt  supplies  have  fold-back  current  limiting; 
the  +  5  volt  supply  additionally  has  crowbar  overvoltage 
protection. 

The  U.L.  approved  stepdown  transformer  is  external 
to  the  main  computer  due  to  size  limitations  and  ther- 
mal considerations. 

To  allow  for  expansion  of  memory  and  the  addition  of 
peripherals,  an  expansion  port  was  supplied.  The  ad- 
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PC  board  assembly  of  the  TRS-80  Microcomputer  System 
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PC  board  assembly  of  the  TRS-80  Microcomputer  System  with  integrated  53-key  professional-type  keyboard. 


dress  bus,  data  bus,  input,  output,  read,  write,  interrupt, 
and  interrupt  acknowledge  signals  are  available  on  a 
40-pin  card  edge  at  the  rear  of  the  TRS-80.  A  cable  may 
be  run  from  this  expansion  port  to  the  TRS-80  expansion 
module,  floppy  disc,  and/or  printer. 

The  TRS-80  video  display  is  a  raster  scan  monitor  with 
a  bandwidth  in  excess  of  6  MHz.  It  has  a  standard  75 
ohm  input  so  that  it  can  be  used  with  the  TRS-80  or  any 
other  piece  of  equipment  with  a  standard  video  output. 
The  video  input  signal  is  isolated  from  the  CRT  circuitry 
by  using  an  optical  isolator.  This  provides  a  tremendous 
margin  of  operator  safety. 

The  cassette  interface  recorder  supplied  in  the 
TRS-80  microcomputer  system  is  a  standard  audio 
cassette  unit. 

RADIO  SHACK  LEVEL  I  BASIC 

This  BASIC  is  a  floating  point  BASIC  with  cassette 
handling,  graphics,  and  limited  string  capability.  The 
numeric  range  is  approximately  10* 38,  with  seven  digits 
of  accuracy  (six  displayed). 

Standard  BASIC  commands  supported  are:  NEW, 
LIST,  RUN,  CONT,  REM,  LET  (optional),  FOR-NEXT- 
STEP,  GOSUB-RETURN,  STOP,  END,  GOTO,  IF-THEN, 
INPUT,  ON  .  .  .  GOTO,  ON  .  .  .  GOSUB,  PRINT,  DATA, 
READ,  and  RESTORE.  The  commands  for  cassette  I/O 
include  CLOAD  and  CSAVE  for  entire  programs  and  IN- 
PUT#  and  PRINT#  for  data  files. 

Standard  BASIC  functions  include  INT(x),  TAB(x), 
ABS(x),  RND(x),  +,  *,/,>,<,  =,  and  MEM  (Memory 
Size  Function). 

Several  unique  commands  have  been  added  to 
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enhance  the  value  of  the  Radio  Shack  Level  I  BASIC. 
These  include: 

CLS  -Clear  Screen. 

SET(x,y)       -Turn  on  graphical  segment  at  (x,y) 

(x  =  0-127,  y  =  0-4). 
RESET(x,y)  -Turn  off  graphical  segment  at  (x,y). 
POINT(x,y)    -  Function  that  returns  1  if  (x,y)  is  on,  0  if 

it  is  off. 

PRINT  AT(x)  -  Direct  cursor  control  (x  =  0  to  1023). 

The  allowed  numeric  variables  are  A  through  Z.  A 
single  dimensioned  array  A(x)  is  available.  The  string 
variables  A$  and  B$  are  each  a  maximum  of  16  charac- 
ters long. 

Several  applications  programs  written  in  BASIC  are 
currently  available  on  cassette,  including  blackjack, 
backgammon,  payroll,  math  tutoring,  and  personal 
finance. 

The  engineering  and  programming  staff  at  Tandy  Ad- 
vanced Products  are  developing  new  products  to  aug- 
ment the  TRS-80  microcomputer.  New  applications  soft- 
ware includes  general  ledger,  accounts  receivable,  in- 
ventory control,  music  theory,  programming  tutoring, 
and  space  war. 

New  hardware,  to  be  available  in  the  near  future,  in- 
cludes line  printers,  floppy  discs,  expansion  units  (for 
additional  PC  cards),  serial  I/O  /Modems,  and  add-on 
memory. 

In  addition,  advanced  system  software,  such  as  ex- 
tended BASIC,  editors,  assemblers,  disc  operating 
systems,  and  compilers  are  already  in  the  works. 
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How  to  get 
more  bytes  for 
your  buck. 


First,  come  to 
Micropolis.  Where 
you  get  a  MetaFloppy™ 
instead  of  an  ordinary  514"  floppy 
disk  system. 

Then,  forget  all  things  average. 

Because  the  Micropolis  MetaFloppy 
delivers  over  four  times  the  70K  (or  so) 
bytes  of  storage  you'd  expect.  A  whop- 
ping 315K  bytes  per  disk  to  be  exact.  All 
formatted  —  not  raw.  And  all  on  a  single 
disk  side. 

But  that's  not  all.  Because  Micropolis 
delivers  everything  else  you  need,  too. 
Power  Supply.  Interface  cable.  Extended 
BASIC  software.  Plus  an  S-100  control- 
ler for  your  Altair  8800,  IMSAI  8080, 
COMPAL  80,  or  the  like. 

There's  even  a  dual  drive  model  for 
maximum  convenience.  And  savings. 


The  Micropolis 
secret:  We  build  every. 
component  we  sell.  In  fact,  we're  the  only 
totally  integrated  5%"  floppy  disk  system 
builder  around.  And  where  there's  no 
middleman,  there's  no  middleman  to  pay. 

So,  before  you  swallow  someone  else's 
price/performance  story,  find  out  how 
much  your  buck  really  buys  and  how  much 
faster  it  buys  it  — at  Micropolis. 

For  a  free  brochure  and  price  sheet, 
write:  Micropolis  Corporation,  7959 
Deering  Ave.,  Canoga  Park,  California 
91304  or  phone  (213)  703-1121. 

MICROPOLIS 
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MICROCOMPUTERS:  THE 
INTfibUGENT  TERMINALS 


by  Jeb  and  Elizabeth  Long 


INTRODUCTION 

Like  other  computer  enthusiasts, 
we  continually  search  for  efficient 
and  inexpensive  methods  of  improv- 
ing communication  between  us  and 
our  remote  timeshare  computer 
(TSC).  We  have  found  a  way  to  im- 
prove the  interface  between  man 
and  machine  by  using  our  Altair 
8800  microcomputer  as  an  intelli- 
gent terminal  to  expand  the  capacity 
of  our  timeshare  computer.  Further- 
more, the  versatility  of  this  software- 
controlled  device  has  the  capacity 
of  tailoring  its  control  functions  to 
the  unique  needs  of  each  individual 
user. 

For  instance,  the  8080  software 
system  which  we  developed  trans- 
mits input  from  the  user's  keyboard 
to  a  remote  TSC  and  displays  output 
from  the  TSC  on  the  local  intelligent 
terminal's  video  display  monitor 
(VDM)  or  the  hard  copy  printer.  The 
lower  two  lines  of  the  VDM  16-line 
display  are  used  as  an  edit  buffer  to 
exhibit  the  user's  keyboard  entries. 
The  contents  of  the  edit  buffer  can 
be  edited  by  making  use  of  the 
various  control  functions.  When 
satisfied  with  the  contents  of  the 
edit  buffer  line,  the  user  hits  a  car- 
riage return  and  the  line  is  transmit- 
ted to  the  TSC.  The  output  from  the 
TSC  to  the  VDM  is  directed  to  the 
upper  14  lines  of  the  VDM. 

Additionally,  programs  in  Intel 
HEX  format  can  be  loaded  directly 
into  the  Altair's  8800's  memory 
directly  from  the  TSC.  Even  basic 


programs  can  be  input  directly  from 
the*  TSC  to  the  8800  BASIC  proces- 
sor if  this  system  is  employed. 

In  effect,  this  system  allows  the 
TSC  to  be  used  as  a  large  mass 
storage  device.  We  find  it  useful  to 
assemble  programs  using  the  cross 
assembler  and  the  PL/M  compiler  on 
the  TSC  and  then  to  load  them 
directly  into  Altair's  memory  for 
testing  and  running  the  newly- 
assembled  program.  Of  course,  the 
major  emphasis  of  this  article  is 
directed  toward  the  8080  software 
for  the  intelligent  terminal  system. 
The  following  paragraphs  describe 
the  highlights  of  our  various  hard- 
ware components. 

TIMESHARE  COMPUTER 
SYSTEM-INTELLIGENT 
TERMINAL  HARDWARE 
CONFIGURATION 

The  total  timeshare  computer- 
intelligent  terminal  hardware  con- 
figuration consists  of  a  time  share 
computer  system,  a  modem  and  an 
intelligent  users'  terminal.  Figure  1 
shows  the  interrelationship  between 
these  three  major  subsystems. 

TIMESHARE  COMPUTER  SYSTEM:  The 

timeshare  computer  system  is  made 
up  of  either  a  medium  or  a  large  size 
computer  system  or  network  of 
computer  systems  that  have  the 
ability  to  interact  with  a  number  of 
user  terminals  simultaneously. 
These  systems  contain  a  central 
processor  (CPU),  memory,  mass 


storage  devices  like  discs,  drums, 
and  banks  of  magnetic  tape  drives, 
and  also  a  variety  of  input/output 
(I/O)  devices  such  as  printers,  plot- 
ters, and  card  readers.  It  is  in- 
teresting to  note  that  all  systems 
have  some  form  of  multiplexer  that 
allows  each  user  to  have  access  to  a 
portion  of  the  full  cycle  of  the  com- 
puter's multiplexer.  Under  most 
circumstances  this  cycle  is  so  fast 
that  each  user  feels  that  he  has  ex- 
clusive use  of  the  entire  computer. 

MODEM   (Modulator/Demodulator):  A 

modem  is  a  device  that  converts 
serial  data  into  audible  tones  which 
can  be  transmitted  over  telephone 
lines.  The  tones  that  are  received  are 
then  converted  back  into  serial  data. 
Some  modems  are  connected  direct- 
ly to  the  phone  lines,  while  others 
are  connected  through  an  accous- 
tical  coupler.  The  modem  is  con- 
nected directly  to  the  serial  inter- 
face in  the  terminal  or  computer 
serial  interface. 

The  computer  required  for  this 
system  must  have  two  I/O  inter- 
faces. One  interfaces  with  the  ter- 
minal and  the  other  interfaces  with 
the  modem.  The  system  discussed 
in  this  article  makes  use  of  a  Pro- 
cessor Technology  3  P&S  interface 
board  to  provide  an  RS-232  serial  in- 
terface to  the  terminal.  A  MITS  2SIO 
interface  board  provides  an  RS-232 
serial  interface  with  either  a 
300-baud  modem  with  an  accousti- 
cal  coupler  or  a  1200-baud  modem. 
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Figure  1.  Timeshare  system  and  intelligent  terminal 
configuration.  Microcomputer  interfaces  terminal  and 
CRT  to  TSC. 


The  baud  rate  is  software- 
controlled. 

INTELLIGENT   USERS  TERMINAL:  The 

user  terminal  is  a  device  that  has  a 
keyboard,  and  it  is  used  to  transmit 
data,  and  also  has  some  form  of 
display  for  receiving  data.  The 
display  device  can  be  a  printer  or  a 
VDM.  A  terminal  that  simply  trans- 
mits key  strokes  to  the  TSC  and 
displays  received  characters  is  com- 
monly termed  a  dumb  terminal  (DT). 
In  contrast,  a  terminal  that  performs 
various  levels  of  editing  and  perhaps 
even  supports  some  high  level  pro- 
cessor such  as  BASIC  is  often  call- 
ed an  intelligent  terminal  (IT). 

Our  intelligent  terminal  system 
uses  an  Altair  8800  to  connect  a  DT, 
VDM,  and  a  modem;  the  result  is  a 
fairly  smart  terminal.  This  particular 
combination  is  depicted  in  Figure  2 
and  contains  the  following  com- 
ponents: 

•  Altair  8800  Microcomputer 

•  32K  bytes  of  memory  (program 
uses  less  than  2.5K) 

•  Processor  Technology  VDM 
board* 

•  MITS  2SIO  dual  serial  interface 
board 

*The  hardware  scrolling  feature  of  this 
display  is  not  used.  Therefore  this  pro- 
gram can  be  modified  to  run  using  VDM 
boards  not  supporting  this  feature  such 
as  the  PolyMorphic  or  Solid  State  Music 
VDM  boards. 
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TERMINAL 


T.V. 
MONITOR 


MODEM 
A 


32K 
BYTES 
RAM 
MEMORY 


3  P&S 
SERIAL 
PORT 


VDM 
INTERFACE 
BOARD 


2K  ROM 
MONITOR 


MICROCOMPUTER 


ALTAIR  8800 


2SIO 
SERIAL 
INTERFACE 


Altair  8080 
Microcomputer 
System 


Figure  2.  Intelligent  Terminal  Configuration. 


•  Processor  Technology  3  P  and 
S  interface  board 

•  TV  monitor 

•  Terminal  with  keyboard  and 
printer 

•  Processor  Technology  2KRO 
(2K  ROM  monitor) 

The  Altair  microcomputer  con- 
trols the  interaction  between  the 
TSC,  VDM,  terminal  keyboard  and 
printer.  Only  about  2.5K  of  RAM  is 
used  for  this  terminal.  The  remain- 
ing memory  is  used  for  running 
BASIC  and  other  programs.  The 
ROM  monitor  contains  the  code  for 
transferring  Intel  HEX  from  the  TSC 
to  memory. 

INTELLIGENT  TERMINAL 
OPERATION 

Before  we  wade  into  the  discus- 
sion of  the  software,  it  is  advisable 
to  explain  the  operation  of  the  in- 
telligent terminal  system.  For  in- 
stance, we  load  the  system  from  a 
cassette  by  using  routines  in  our 
monitor,  and  then  we  execute  the 
program  at  location  5000H  (20,480io). 
The  program  initializes  the  modem 
port  to  1200  baud.  If  we  are  using  a 
300-baud  modem,  we  simply  enter  a 
control  function  (GS)  to  reinitialize 
the  modem  port  interface  to 
300-baud,  and  at  this  point  we  call 
the  computer.  Once  we  hear  the 
tone,  we  set  up  the  modem,  and  at 
that  point,  we're  ready  to  proceed. 

The  next  step  is  to  enter  the  ap- 
propriate protocol  which  involves 
entering  certain  computer  access 


identification  passwords  and  ac- 
count numbers.  Once  these  initial 
steps  have  been  completed,  we're 
ready  to  perform  the  intended  com- 
munication with  the  timeshare  com- 
puter. 

The  Processor  Technology  VDM 
provides  the  option  of  having  black 
characters  on  a  white  background. 
The  keyboard  entries  are  displayed 
in  the  lower  two  lines  of  the  16-line 
display  as  black  characters  on  a 
white  background.  These  lower  two 
lines  are  called  the  edit  buffer  (EB). 
The  data  received  from  the  TSC  are 
displayed  on  Line  14  of  the  display. 
The  upper  14  lines  of  data  are  then 
scrolled  up  one  line.  The  contents  of 
the  top  line  are  discarded  during  the 
scrolling  operation.  Characters  in 
Line  1  through  14  are  displayed  with 
a  dark  background.  (See  Figure  3). 

The  user  enters  a  complete  line  of 
characters  into  the  edit  buffer  and 
performs  any  necessary  edit  func- 
tion on  that  line.  Once  the  user  is 
satisfied  with  the  edit  buffer  con- 
tents, he  enters  a  carriage  return 
and  the  line  is  transmitted  to  the 
TSC.  At  this  point,  the  entire  VDM 
display  is  advanced  and  leaves  the 
edit  buffer  empty  and  ready  to  ac- 
cept more  keyboard  entries. 
Keyboard  control  functions*  (see 
Table  1)  perform  many  editing  opera- 
tions. They  are  used  to  delete 
characters,  clear  the  buffer,  insert 
characters,  position  the  cursor,  and 
to  perform  other  editing  operations. 
Control  functions  exist  in  order  to 


move  lines  from  the  upper  portion  of 
the  screen  to  the  edit  buffer,  and 
they  transmit  stored  and  canned 
messages  to  the  TSC.  If  the  user 
forgets  which  control  function  to 
use,  a  CTL-U  will  display  all  of  the 
CTL  functions  on  the  VDM. 

DOWNLOADING  PROGRAMS  INTO  RAM 

memory  from  tsc  —  A  control  func- 
tion exists  to  load  program  object 
information  from  the  TSC  directly  in- 
to the  memory  and  to  load  BASIC 
Source  programs  directly  into  the 
MITS  8K  Basic  version  3.1. *  To  use 
these  options  the  user  transmits  the 
appropriate  commands  to  the  TSC 
to  list  the  data  and  then  enters  CTL- 
V  to  load  memory  or  CTL-N  or  load  a 
BASIC  Source  program.  When  the 
Intel  HEX  object  loading  of  memory 
is  completed,  the  HEX  loader 
returns  to  the  terminal  control  pro- 
gram unless  the  auto  load  and  go 
option  is  used.  In  this  case,  the  pro- 
gram jumps  to  the  specified  ad- 
dress. It  is  assumed  that  the  BASIC 
Processor  is  already  loaded  and  in- 
itialized on  the  VDM  as  it  is  entered. 
Upon  completion,  the  program  will 
jump  to  the  BASIC  Processor. 

'Keyboard  control  functions  involve 
pressing  the  CTRL  key  and  another  key 
at  the  same  time. 

*By  changing  the  value  of  program 
variable  "INBAS"  the  option  will  work  for 
other  versions  of  BASIC.  This  variable  is 
the  address  of  the  TTY  input  routine  of 
BASIC. 
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2 


Lines  Scroll  Upward 


Received  and  transmitted 

data  IT 


Entries  from  keyboard  to 
the  Timeshare  Computer 


Video  Monitor 


Timeshare 
Computer 


Figure  3.  VDM  Data  Flow  is  as  follows:  (1)  Keyboard  en- 
tries are  displayed  in  edit  buffer(1),  VDM  lines  15  and  16. 
(2  &  3)  When  carriage  return  is  entered,  the  edit  buffer  is 
transmitted  to  the  TSC(2)  and  displayed  on  VDM  line 
14(3).  (4)  After  something  is  entered  on  line  14,  the 
display  scrolls  up  one  line,  and  the  top  line  is  discarded. 


■Field  Engineers  ■  Software  Specialists 

■  Sales  Professionals  The  industry's  leading  state-of-the-art  mini- 
computer manufacturer  needs  state-of-the-art  people  in  openings  nationwide. 

Digital  Equipment  Corporation  is  where  the  action  is  for  career  oriented,  fast  moving  Field  Engineers,  Software  Specialists  and 
Sales  Professionals.  We're  looking  for  people  with  the  following  backgrounds  in  these  areas: 

Field  Engineers  experienced  in  one  or  more  of  these  areas: 

•  CPU  troubleshooting  and  repair 

•  Core  and  semiconductor  memory 

•  Peripheral  fault  isolation  and  diagnostics 

Software  Specialists  experienced  in  one  or  more  of  these  areas: 

Real  time,  event-driven  application 

•  Operating  system  design  and  modification 

•  RSX  11,  RSTS/E,  TOPS  10 

•  Business  application  design 

•  Cobol,  Assembly,  Fortran 

Sales  Professionals  solid  track  record  of  success  in  computer  sales 

in  any  of  the  following: 

•  Industrial-Telecommunications-Graphic  arts-Large  Computers 
-Laboratory-Education-Banking-Insurance  Terminals-Brokerage -Commercial 

Career  opportunities  and  job  satisfaction  can  be  yours  by  taking  a  step  in  the  right  direction.  Send 
your  resume  today  to:  Bob  Eldridge,  Dept.  K8,  Digital  Equipment  Corporation,  122-1  Parker  Street, 
Maynard,  Mass.  01754.  We  are  an  equal  opportunity  employer,  m/f. 


ta 


D 


"See  us  at  the  Holiday  Inn,  Atlantic  City.  Our 
representatives  will  be  interviewing  August  27  &  28." 


digital  equipment  corporation 
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Table  1.  Keyboard  Control  Function.  The  user  presses  the  control  key  plus  specified  character  (1)  to  perform  various 
editing  and  terminal  control  functions. 


CTL  FUNCTION  USAGE 
(1)                  (2)                                 Only  affects  (3) 
CTL-Char  CTL  Symbol  edit  buffer  


CTL-®  ' 

null/break 

Used  by  Univac  1108  computer  as  interrupt  key. 
Transmitted  to  (TSC)  upon  entry. 

CTL- A 

SOH 

Jump  to  users  8080  ROM  monitor  (currently  set  to 
B800H). 

CTC-B 

STX 

Transmit  canned  message  one  to  TSC  immediately. 

CTL-C 

ETX 

Jump  to  ROM  assembler  (currently  set  to  E000H). 

CTL-D 

EOT 

* 

Delete  character  where  cursor  sits.  All  characters 
to  the  right  of  cursor  are  moved  over  one  position. 

CTL-E 

ENQ 

Immediately  transmit  canned  message  two  to  the 
(TSC). 

CTL-F 

ACK 

* 

Move  cursor  one  position  to  the  left. 

CTL-G 

BEL 

* 

Move  cursor  one  position  to  the  right. 

PTI  l-l 

U  l  L-n 

DC 
DO 

Mpu/p  pi  ircnr  tpi  honinninn  of  pHit  hiiffpr 
iviuvc  ouioui  iu  uuy  1 1  n  1 1 1  ly  ui  t?uii  uuiici. 

CTL-I 

HT 

Insert  blank  in  text.  Character  shadowed  by  cursor 

dllU  L.  I  Idl  dL  ItM  b   IU  ll!c  liyill  UI    UlC  UUIoUl    die  MIUVcU 

one  position  to  the  right. 

PTI  I 

Line  feed 

INUl  UotJU. 

PTI  K 
L»  I  L-r\ 

\/T 
V  1 

Qprnll  all  1fi  linPQ  iin  one  linp  Ton  linp  iq  mnupH  to 

OL/I  UI  I  dll    ID  lllloo  U  U  Ullo  I  I  i  1 1 .    I  U  [J  IIIIC  lo  I  I  IUVcU  IU 

edit  buffer. 

CTL-L 

FF 

Scroll  all  16  lines  down  one  line.  Edit  buffer  is 
moved  to  top  line. 

Parriano  rptiirn 

P.nntpntci  of  pHit  hiiffpr  /inpliiriinn  parrianp  rptiirn\ 
ouiiiciiio  ui  tui  i  uuiici  \iiiuiuuiiiy  udii  idyc  iciuiii/ 

are  transmitted  to  the  (TSC). 

CTL-N 

SO 

Load  Basic  Source  Program.  CTL-A  is  entered  when 
loariinn     comnlptpd  to  tprminatp  loariinn 

CTL-0 

SI 

Not  used. 

CTL-P 

DLE 

Not  used. 

PTI  -O 

nn 

PprfnrmQ  tan.  fiinptinn    Mnuoc  Piir<snr  tn  thp  rinht  tn 
rcl  1  U 1  1  1  1  o  IdU  1  U  1  1  L>  L 1 U  l  1 .  IVIUVbo  UUIoUl    IU  U  lc  liyill  IU 

next  tab  position.  Tab  positions  are  every  8  posi- 
tions, e.g.  8,  16,  24,  .  .  . 

CTL-R 

DC2 

* 

Reprint  edit  buffer.  This  function  is  used  if  output 
to  printer  option  is  in  effect.  If  sense  switch  A8  is 
on,  output  is  directed  to  printer. 

CTL-S 

DC3 

Search  (VDM)  option.  Any  line  on  the  (VDM)  contain- 
ing a  sequence  of  characters  equal  to  the  contents 
of  edit  buffer  will  be  moved  into  the  edit  buffer.  The 
search  begins  at  the  top  of  the  screen. 

CTL-T 

DC4 

Not  used. 

CTL-U 

NAK 

A  description  of  all  control  functions  is  displayed 
on  the  screen. 

CTL-V 

SYN 

Load  data  in  Intel  HEX  format  received  from  the 
(TSC)  memory.  Control  returns  to  the  intelligent  ter- 
minal program  when  loading  is  complete  unless  ob- 
ject code  contains  auto  jump  to  specified  address. 

CTRL-W 

ETB 

Word  skip  control  function.  Moves  cursor  to  the 
right  to  first  blank  character. 

CTRL-X 

CAN 

Transmit  contents  of  storage  buffer  to  (TSC).  (See 
CTRL-Z). 

CTRL-Y 

EM 

Erase  to  end  of  line.  Replaces  all  characters  to  the 
right  of  cursor  with  blank  characters. 

CTRL-Z 

SUB 

* 

Stores  contents  of  edit  buffer  in  storage  buffer. 
Buffer  is  transmitted  as  many  times  as  desired  to 
(TSC)  by  entering  CTRL-X. 

CTRL-] 

GS 

Toggle  band  rate  flag  between  300  and  1200  baud. 
Baud  rate  is  then  set  to  new  value.  Initially  baud 
rate  is  set  to  1200  baud. 
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edit  buffer  display  versus  control  commands:  The  figures  below  will  exemplify  the  control  functions  that  operate  on 
the  edit  buffer. 


THIS  IS  THE  EDIT  BUFFER* 


THIS  IS  THE  EDIT  BUFFER 


THIS  IS  THEBEDIT  BUFFER 


THIS  IS  THEB  EDIT  BUFFER 


THIS  IS  THE  VDMB  EDIT  BUFFER 


THIS  IS  THEB  VDM  EDIT  BUFFER 


THIS  IS  THEB  VDM  EDIT  BUFFER 


THIS  IS  THEB 


THIS  ISTHB 


For  $107.00  take  your  choice;  the  4K  RAM  board  or  the 
alpha  video  board.  For  $137.00  the  video  graphic  board 
and  our  8K  board  at  $197.00  can't  be  matched. 

These  are  not  kits,  but  completely  assembled,  burned-in, 
tested  boards  with  a  1  year  warranty.  No  soldering,  no 
messing,  no  chance  of  mis-connections  .  .  .  just  plug  'em 
in  and  you're  ready  to  go. 

The  4K  RAM  has  the  same  features  and  speed  as  what 
you're  used  to  (500  nsec,  no  wait  states)  but  with  a  couple 
of  extras  you  might  not  expect.  Like  a  mechanical  write 
protect  switch  that  gives  you  positive  memory  protection. 
And  Visaddress",  an  easily  accessible  switch  on  top  of  the 
board  for  easy  to  read  address  selection. 

The  alpha  video  board  offers  Visaddress  address  selec- 
tion and  displays  128  ASCII  characters:  both  upper  and 
lower  case.  A  standard  16  line  by  32  character  format  with 
character  selectable  video  reverse  and  socketed  ROM  are 
standard  features.  (Character  generator  ROM  available  with 
standard  graphics  characters.  Optional  Greek  or  ASCII 
control  characters  available.) 

And  our  video  graphic  board  gives  you  an  exceptionally 
easy  approach  to  computer  animated  dynamic  displays. 


The  first  figure  shows  the  edit  buffer  containing  a  line  of  in- 
formation typed  from  the  keyboard.  Notice  that  the  cursor 
is  positioned  to  the  right  of  the  last  character  entered. 

The  CTRL-H  control  function  moves  the  cursor  to  the 
beginning  of  the  edit  buffer. 

CTRL-G  was  entered  eleven  times  to  move  the  cursor 
seven  character  positions  to  the  right.  CTRL-W  function 
could  have  been  entered  three  times  to  accomplish  the 
same  results  by  skipping  over  three  words. 

CTRL-I  was  entered  to  insert  blanks  into  the  text. 

Text  is  then  entered. 

CTRL-F  is  used  to  move  the  cursor  to  the  left. 

CTRL-Z  is  entered  to  place  the  contents  of  the  edit  buffer  in 
the  storage  memory.  The  edit  buffer  is  unchanged.  The 
storage  memory  can  be  transmitted  to  the  TSC  by  entering 
CTRL-X.  CTRL-D  is  entered  four  times  to  delete  four 
characters  from  the  text.  Note  that  the  text  to  the  right  of 
the  cursor  is  shifted  to  the  left. 

CTRL-Y  is  used  to  delete  all  text  to  the  right  of  the  cursor. 

The  DEL  character  is  used  to  delete  a  character. 

The  character  t  is  used  to  delete  the  contents  of  the  edit 
buffer. 

CTRL-Q  moves  the  cursor  to  the  next  tab  position. 


■  # 

i, 


Our  matrix  approach  allows  direct  addressing  of  each  dot 
in  an  128  by  96  array,  simplifying  dynamic  movement.  And 
unlike  DMA  displays,  our  on-board  RAM  allows  your  CPU 
card  to  do  other  work  during  display  time  and  with  no 
dynamic  RAM  problems.  And  like  our  other  boards,  it  has 
Visaddress  address  selection. 

Quality,  assembled  boards  at  less  than  kit  prices.  But 
what  else  would  you  expect  from  a  company  whose  prime 
product  is  electronic  test  instrumentation  and  microproc- 
essing components? 

Order  direct,  by  check,  BankAmericard  or  Master  Charge 
(Add  $1.50  shipping,  credit  customers  give  us  all  the  card 
numbers,  please  and  Ohio  residents  add  41/2%  sales  tax) 
or  contact  us  for  more  information.  Kent-Moore  Instrument 
Company,  P.O.  Box  507,  Industrial  Ave.,  Pioneer,  Ohio 
43554.  (419)  737-2352. 


\  Kent-Moore 

/   INSTRUMENT  COMPANY 

No  bells  or  whistles... just  performance, 
a  warranty  and  a  low  price. 


ft^ggfsggp^  ;§#il  If  1  ill 
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Available*  for  the  first  time: 


CONFERENCE  PROCEEDINGS 

of  the  largest  convention  ever  held 

Exclusively  Devoted  to  Home  &  Hobby  Computing 
over  300  pages  of  conference  papers,  including: 

(Topic  headings  with  approximate  count  of  7"xl0"  pages) 


Friday  &  Saturday  Banquet  Speeches  (16) 

Tutorials  for  the  Computer  Novice  (16) 

People  &  Computers  (13) 

Human  Aspects  of  System  Design  (9) 

Computers  for  Physically  Disabled  (7) 

Legal  Aspects  of  Personal  Computing  (6) 

Heretical  Proposals  (11) 

Computer  Art  Systems  (2) 

Music  &  Computers  (43) 

Electronic  Mail  (8) 

Computer  Networking  for  Everyone  (14) 
Personal  Computers  for  Education  (38) 
Residential  Energy  &  Computers  (2) 
Systems  for  Very  Small  Businesses  (5) 


Entrepreneurs  (6) 
Speech  Recognition  & 

Speech  Synthesis  by  Computer  (14) 
Tutorials  on  Software  Systems  Design  (11) 
Implementation  of 

Software  Systems  and  Modules  (10) 
High-Level  Languages  for  Home  Computers  (15 
Multi-Tasking  on  Home  Computers  (10) 
Homebrew  Hardware  (8) 
Bus  &  Interface  Standards  (17) 
Microprogrammable  Microprocessors 

for  Hobbyists  (18) 
Amateur  Radio  &  Computers  (11) 
Commercial  Hardware  (8) 


  plus   

Names  &  addresses  of  the  170+  exhibitors  at  the  Computer  Faire 


Order  now  from: 
Computer  Faire 
Box  1579 

Palo  Alto  CA  94302 
(415)851-7664 


Proceedings: 
Shipping  &  Handling: 

Quiads  California; 


Californians  Add: 
Inside  California: 


$12.00 

 ,68 

$12.68 


.72 


($1 1.95,  plus  a  nickel,  if  you  prefer) 
(Write  for  shipping  charges  ouside  U.S.A.) 
Pay  men     must    accompany    the  order. 


?13,4Q 


6%  Sales  Tax 
Payment  must  accompany  the  order. 


*Copies  will  be  shipped  before  August  30,  1977. 


©77-1-10  by  Computer  Faire  BOX  1579,  PALO  ALTO  CA  94302  oOo  (415)  851-7664 
70  INTERFACE  AGE  CIRCLE  INQUIRY  NO.  7 


SEPTEMBER  1977 


THE  INTELLIGENT 
VIDEO  INTERFACE 


The  following  figures  exemplify  the  operations  that  effect  the  entire  display 


LINE  ONE 
LINE  TWO 
LINE  THREE 
LINE  FOUR 
LINE  FIVE 
LINE  SIX 
LINE  SEVEN 
LINE  EIGHT 
LINE  NINE 
LINE  TEN 
LINE  ELEVEN 
UNE  TWELVE 
LINE  THIRTEEN 

LINE  FOURTEEN  

|  TEXT  INITIALLY  IN  THE  EDIT  BUFFER  | 


LINE  TWO 
LINE  THREE 
LINE  FOUR 
LINE  FIVE 
LINE  SIX 
LINE  SEVEN 
LINE  EIGHT 
LINE  NINE 
LINE  TEN 
LINE  ELEVEN 
LINE  TWELVE 
LINE  THIRTEEN 
LINE  FOURTEEN 

TEXT  INITIALLY  IN  THE  EDIT  BUFFER 


This  is  the  initial  display  to  be  operated  upon  by  the  control 
functions 


[  LINE  ONE~ 


LINE  TWO 

LINE  THREE 

LINE  FOUR 

LINE  FIVE 

LINE  SIX 

LINE  SEVEN 

LINE  EIGHT 

LINE  NINE 

LINE  TEN 

LINE  ELEVEN 

LINE  TWELVE 

LINE  THIRTEEN 

LINE  FOURTEEN 

TEXT  INITIALLY  IN  EDIT  BUFFER 


CTRL  K  scrolls  the  entire  display  up  one  line  The  lop  line 
is  moved  into  the  edit  buffer 


|  LINE  THREE 


The  characters  EE  followed  by  CTRL  S  were  entered  The 
TSC  program  then  searches  the  display  for  an  occurrence 
of  "EE  "  These  characters  were  found  in  the  hnecontaming 
LINE  THREE  The  contents  of  the  edit  buffer  were  re 
placed  by  this  line 


LINE  FIVE 

LINE  SIX 

LINE  SEVEN 

LINE  EIGHT 

LINE  NINE 

LINE  TEN 

LINE  ELEVEN 

LINE  TWELVE 

LINE  THIRTEEN 

LINE  FOURTEEN 

TEXT  INITIALLY  IN  EDIT  BUFFER 

LINE  THREE 

WHAT?   


A  carnage  return  was  entered  and  the  contents  of  the  edit 
buffer  was.  transmitted  to  the  TSC  The  TSC  responds  with 
"WHAT?"  The  edit  buffer  is  cleared  and  the  display  scrolls 
upward 


LINE  THREE 
WHAT? 

LINE  FOUR 
LINE  FIVE 
LINE  SIX 
LINE  SEVEN 
LINE  EIGHT 
LINE  NINE 
LINE  TEN 
LINE  ELEVEN 
LINE  TWELVE 
LINE  THIRTEEN 
LINE  FOURTEEN 


|TEXT  INITIALLY  IN  EDIT  BUFFER  1 


CTRL  L  is  entered  three  times  to  scroll  the  display  down 
three  lines  The  contents  of  the  editor  19  transferred  to  the 
top  line  of  the  display 


MERLIN  is  the  best  ASCII/Graphics 
board  now  available  for  the  S-100  bus 
.  .  .  and  at  an  unbelievable  price! 

Compare  these  features  to  any  other 
video  interface: 

160H  x  100V  resolution  bit  mapping 

graphics 

6  On-board    ROM    (Monitor/ Editor) 
option 

ft  40  characters  by  20  lines,  character 
ROM  generated  (hardware) 

ft  Keyboard  interface  (with  power) 

ft  Programmable  modes  and  display 
format 

ft  Serial  I/O  port 

•est  Low  power  .  .  .  only  600ma  at  +8V 
ft  Extremely  fast  (uses  DMA) 
<:  Comprehensive  User  Manual 

.  .  .  200ps 
ft  American  60HZ  or  European  50  HZ 

operation. 

Designed-in  expandability  means  maxi- 
mum versitility  at   minimum  cost. 
Add-on  options  now  available  (in  kit 
form)  include: 
ft  Super  Dense  Graphics 

(M320-K)  $39 

■fr  Lower  case  characters 

(LC)   $25 

£  Serial-to-parallel  expansion  Kit 

(MSEK-K)   $45 

ft  1500  Baud  (software)  cassette 

interface  kit  (MCAS-K)  $29 

ft  2K  x  8  Mask  ROM;  graphics, 

cassette,  &  extended  editing 

software  (MEI)   $35 

tc  2K  x  8  Mask  ROM/256  RAM; 

Monitor  Editor  Software  (MBI)  ..$39 

The  MBI  ROM  software  is  designed  to 
allow  turnkey  operation  and  sophisti- 
cated editing  and  scrolling. 

Ask  to  see  a  demonstration  of  MERLIN 
at  your  nearest  computer  store.  Many 
dealers  now  stock  MERLIN  and  there  is 
nothing  like  a  hands-on  demo  for  really 
evaluating  a  product.  We  know  you'll 
be  sold. 

MERLIN  Kit  with  Manual   $269 

MERLIN,  assm'd  &  tested  $349 

MERLIN  User  Manual  $  10 

For  fast  information,  write  us  direct! 
MC  and  BAC  accepted. 
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the  exception  of  the  I/O  handling 
operation,  the  program  is  fairly 
straightforward,  for  it  makes  use  of 
the  daisy  chain  operation,  a  tech- 
nique that  involves  cascading 
through  each  link  of  the  daisy  chain 
checking  each  status  port  for  possi- 
ble input  and  for  the  output  port 
transmission  buffer  to  be  empty,  so 
that  if  there  exists  any  output,  it  can 
be  transmitted  as  required  (see 


input  from  a  modem,  it  is  immediate- 
ly displayed  on  the  VDM,  and  if  the 
terminal  output  sense  switch  is  on, 
the  character  is  stored  in  the  ter- 
minal output  buffer.  Characters  are 
not  output  directly  to  the  modem, 
for  they  are  stored  in  a  modem  out- 
put buffer. 

When  it  is  determined  that  the 
output  port  transmission  buffer  is 
empty,  the  program  checks  the 


wviiwu^wiiuiiiy      vu  ipu  l      uui  ici  iv/ 

determine  if  it  is  empty,  and  if  the 
buffer  is  not  empty,  a  character  is 
fetched.  The  program  then  con- 
tinues to  jump  through  the  various 
links  of  the  daisy  chain  and  ex- 
amines input  and  output  status  bits. 
The  distinguishing  characteristics 
of  a  daisy  chain  type  I/O  processor 
is  that  the  program  never  loops  on  a 
single  I/O  status  port. 
We  should  discuss  the  256  word- 


INITIALIZE 


SAVE 
CHARACTER 
IN  TERMINAL 
OUTPUT  BUFFER 


SAVECONTENTS 
OF  EDIT  BUFFER 
IN  TSC  OUTPUT 
BUFFER 


PERFORM 
CONTROL 
FUNCTION 


SAVE  IN  EDIT 
BUFFER  ON 
VDM 


OUTPUT 
CHARACTER  TO 
TSC 


OUTPUT 
CHARACTER  TO 
TERMINAL 
PRINTER 


Figure  4.  General  Flow  Diagram  for  the  Intelligent  Ter- 
minal program  that  controls  the  communications  be- 
tween a  terminal  with  keyboard  and  a  printer,  a  DVM, 
and  a  Timesharing  Computer  (TSC). 
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output  buffers.  They  are  needed 
because: 

1.  The  baud  rates  of  the  modem 
and  terminal  may  differ. 

2.  Even  with  the  same  baud  rate, 
the  timing  is  not  in  phase,  and 
this  can  result  in  a  loss  of 
data. 

SOFTWARE   OPERATING   SYSTEMS  - 

buffers:  Two  pointers  are 
associated  with  each  output  buffer. 
Initially  they  both  point  to  the  begin- 
ning of  the  buffer.  One  is  called  the 
first  character  pointer  or  (FCP);  the 
other  is  termed  the  last  character 
pointer  (LCP).  Each  time  a  character 
is  entered  into  this  buffer,  it  is 
stored  in  the  location  LCP,  and  LCP 
is  expanded  by  one.  When  it  is 
possible  to  output  a  character,  and 
the  FCP  and  LCP  do  not  point  to  the 
same  location,  the  character  at  FCP 
is  output  and  FCP  is  increased  by 
one.  If  both  pointers  point  to  the 
same  location,  there  are  no  charac- 
ters to  be  output,  and  the  buffer  is 
said  to  be  "empty."  When  one  of  the 
pointers  reaches  the  top  of  the  buf- 
fer, it  is  reset  to  the  beginning.  Buf- 
fers of  this  type  are  called  circular 
buffers.  An  entry  from  the  keyboard 
is  processed  as  it  is  entered,  and  if 
the  entry  is  not  a  control  function,  it 
is  placed  in  the  edit  buffer  which  is 
in  the  bottom  128  bytes  of  the  VDM 
1024-word  memory.  The  character  is 
displayed  with  a  white  background. 
The  cursor  is  then  moved  closer  to 
the  top  of  the  buffer  by  one  position. 

Whereas  if  the  character  is  a  car- 
riage return,  the  contents  of  the  edit 


buffer  are  transferred  to  the  TSC 
output  buffer  to  be  transferred  to 
the  TSC. 

Other  control  characters  direct 
the  program  to  execute  various 
straightforward  tasks  such  as: 

Editing 

Scrolling 

Outputting  canned  messages  to 

the  TSC  or  VDM 
Terminal  control  functions 
Loading  BASIC  and  object  pro- 
grams transmitted  from  the 
TSC 

software  operating  system  - 
dependent  parameters:  Certain 
parameters  exist  that  are  dependent 
upon  the  system.  These  values  will 
probably  have  to  be  changed  before 
the  program  can  operate  on  the 
user's  system.  The  parameters  are 
presented  in  Table  2  below. 

SUMMARY 

We  have  found  that  this  system 
enhances  our  communications  with 
a  large-scale  computer.  Conse- 
quently, program  development  on 
both  the  micro  and  maxi  computers 
has  become  more  productive  and 
also  more  enjoyable.  Furthermore, 
we  are  continually  adding  new 
features  in  order  to  make  the 
microcomputer  side  of  the  interface 
even  more  powerful.  With  our  latest 
version,  we  can  transfer  blocks  of 
data  directly  from  the  TSC  to  a  flop- 
py disc,  perform  editing  by  using  on- 
ly the  microcomputer,  and  once  this 
is  completed,  transfer  the  data  back 
to  the  TSC  for  further  processing. 


SYMBOL 

CURRENT 

USAGE 

VALUE 

5000H 

Beginning  of  program 

MONIT 

B800H 

Prom  monitor  entry  point 

ASSM 

E060H 

Prom  assembler  entry  point 

MIO 

7 

Modem  I/O  data  port 

MSTAT 

6 

Modem  I/O  status  port 

KEYS 

0 

Terminal  I/O  data  port 

INBAS 

04D8H 

Location  of  MITS  8K  Basic  3.1  input  routine 

BASIC 

0 

Address  to  reenter  8K  Basic  3.1 

TTYBE 

2 

Bit  to  check  to  see  if  I/O  transmission  buffer 

is  empty.  (Same  for  all  ports) 

RDA 

1 

Bit  to  check  to  see  if  character  has  been 

input.  (Same  for  all  ports) 

STACK 

6FF0H 

Top  of  stack  pointer 

TOP 

0CC00H 

Beginning  of  DTV  buffer 

TOPH 

OCC 

MOBUF 

DBOO 

Beginning  of  256  word  modem  output  buffer 

TOBUF 

DAOO 

Beginning  of  256  word  terminal  output  buffer 

D700H 

Origin  of  data  storage  area 

Table  2.  System  Dependent  Quantities 

The  MERLIN  Super  Dense  add-on  kit 
provides  maximum  resolution  at  a 
minimum  cost.  In  fact,  MERLIN  with 
Super  Dense  has  more  capabilities  than 
any  other  S-100  bus  video  interface  at 
any  price! 

Once  you've  seen  'Super  Dense' 
graphic  resolution  you'll  know  there  Is 
nothing  to  compare  it  to  .  .  .  short  of 
spending  over  $600  .  .  .  and  even  then 
you'll  not  have  all  of  the  capabilities  of 
MERLIN  with  'Super  Dense'. 

Super  Dense  provides  true  bit- 
mapping.  Each  and  every  point  on  the 
screen  is  controlled  directly  by  a  bit  in 
memory.  (Requires  8K  of  system 
memory.) 

ROM  character-graphics  looked  good 
for  a  while;  then  came  MERLIN'S  160  by 
100  bit  mapping  graphics;  and  now  .  .  . 

320  by  200  bit- map  ping  graphics  1 1 ! 
If  you're  looking  for  a  graphic  display, 
MERLIN  with  Super  Dense  Is  the  best 
there  is.  And  if  you  hadn't  considered 
graphics  or  thought  it  was  out  of  your 
price  range,  consider  what  you  could 
do  with  320  H  by  200V  graphics  and  for 
only  $39  extra. 

The  Super  Dense  add-on  kit  to  the 
popular  MERLIN  video  interlace  is  now 
available  with  off-the-shelf  delivery. 

M320-K,  Super  Dense  Kit  $39 

M320-A,  Super  Dense  Assm.  .  .$54 
See  MERLIN  ad  on  previous  page. 

For  information  fast,  write  direct,  or 
see  'Super  Dense'  at  your  nearest 
computer  store. 

MC  and  BAC  accepted. 
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ONE  MEGABYTE  ON  LINE 

FOR  YOUR  ALTAIR/IMSAI 
$685  COMPLETE 
Available  Now  from  Listed  Dealers 


Load  Named  Files  Under  MITS  Basic. 
Access  any  File  within  34  Seconds. 
Load  Basic  in  10  Seconds. 
Cassettes  100  percent  interchangeable 
with  no  adjustments. 
Applications  Programs  Available  on 
MECA  Format  Cassettes. 
Powerful  Operating  System 
Update  Files /Data  in  Place 
Separate  Audio  Track  allows 
Computer  Control  of  Voice 
Responses. 

Eliminates  Need  for  ROM /PROM 
Monitors 

Presently  in  use  with  MITS,  IMSAI, 
POLY  88,  Z-2,  ZPU 


Business  Applications:  Ideal  for  Mailing  Lists,  Payroll,  Billing,  and  Backing  Store  for  Disk-Based  Systems. 

Educational  Applications:  Using  the  Unique  Audio  Capability  is  ideal  for  Spelling  Tutor,  Vocabulary  Training, 
Language  Training,  etc. 

Development  System:  Ideal  as  the  Heart  of  a  Low  Cost  Development  System.  Operating  System  includes  Powerful  File 
Management  Capabilities  plus  an  Assembler,  Editor,  Debug  Routine,  Tape  Copy  Routine,  and  Directory  Reconstruction 
Program. 

Hobbyist  System:  Allows  creation  of  talking  games,  intelligent  phone  answering  System,  Audio  Burglary  Deterrent. 

Assembled 

Prices:    ALPHA-1/2*  as  shown,  Complete  with  Controller  Card,  Two  Drives,  Kit  &  Tested 

Power  Supply,  Enclosure,  Cable,Manual  and  Operating  System.  $685 
*Single  to  Quad  Drive  Systems  Available. 

See  a  Demonstration  of  the  ALPHA- 1  System  Today  at  the  Following  Dealers: 


$965 


THE  COMPUTER  STORE 

820  Broadway 

Santa  Monica,  CA  90401 

(213)  451-0713 

THE  COMPUTER  MART 

633-B  Katella  Ave. 
Orange,  CA  92667 
(714)  633-1222 

COMPUTER  KITS 

1044  University  Ave. 
Berkeley,  CA  94710 
(415)  845-5300 

COMPUTER  STORE  OF 
SAN  FRANCISCO 

1093  Mission  Street 

San  Francisco,  CA  94103 

(415)  431-0640 

COMPUTER  SHACK 

3120  San  Mateo  N.E. 
Albuquerque,  NM  87110 
(505)  883-8282,  883-8283 


ALTAIR  COMPUTER  CENTER 

611  N.  27th  St.,  Suite  9 
Lincoln,  NE  68503 
(402)  474-2800 

GATEWAY  ELECTRONICS,  INC. 

OF  COLORADO 
2839  W.  44th  Ave. 
Denver,  CO  8021 1 
(303)  458-5444 

ALTAIR  COMPUTER  CENTER 

110  The  Annex 
5345  East  Forty  First  St. 
Tulsa,  OK  74135 
(918)  664-4564 

ALTAIR  COMPUTER  CENTER 

5750  Bintliff  Drive 
Houston,  TX  77036 
(713)  780-898 

COMPUTER  PRODUCTS  UNLIMITED 

241 2  S.  Broadway 
Little  Rock,  AR  72206 
(501)  371-0449 


THE  COMPUTER  STORE  OF  ANN  ARBOR 

310  East  Washington  St. 
Ann  Arbor,  Ml  48104 
(313)  995-7616 

COMPUTER  STORE  OF  DETROIT 

505-507  West  11  Mile  St. 
Madison  Heights,  Ml  48071 
(313)  545-2225 

THE  COMPUTER  SYSTEMCENTER 

3330  Piedmont  Road 
Atlanta,  GA  30305 
(404)  231-1691 

CHICAGO  COMPUTER  STORE 

517  Talcott  Rd. 
Park  Ridge,  IL  60068 
(312)  823-2388 

COMPUTERS-TOGO 

4503  West  Broad  St. 
Richmond,  VA  23230 
(804)  335-5773 


Or  Write /Phone:  IIICC51,7344  Wamego  Trail,  Yucca  Valley,  CA  92284  .  (714)365-7686 
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CUT  OC.RH 

TA|.L  SC"L 

;ta":  mvi  a.^ 

OUT  M^TAT 

LPA  PPATF 

OUT  "STAT 

ILANK  OUT  EUT  Pi'FFEo 

IL:        CALL  "LANK 

lxi  w.wopn'-, 

"VI  P." 

SHI  ,0  POINT 

CHECK  rOR  "0PEv  INPU1 

»ST4T 


ANI 

J? 


INR 

I  7FH 

START 
-L  OHTC 
1  START 

|f)pijT  pppu  the  KFYI 


CALL 


POINT 

DFLFT 
nurp 


INITIALISE  TV  C1NTPPI 
CLFAR  TV 

TO  PORT  MASTPR  RFSET 
INITIALISE  "ORT 

PIC  i/p  CIMPFNT  RAnn 

1200  PR   300  »AllO 


PL  AN*   OUT  E'MT  LINE 
POINT  TO  BE6TNNINA  Kf  ' 
?E"0  OUT  CH«P*CTFP  CO"' 
SAVF  CIIPSO"  POIMTFP 


0330  CHFCK  "OPE"  stat' 

ANY  INPUT? 
IF   NOT   GO   CM*TK    TTY  tMpl 

0360  ACCEPT   INPUT  PPp" 

OELETE? 

REJECT  • EM 
OUTPUT   TP  TV/TTy 


O3°0    INPUT  TTY? 

IC  NOT,  pp  CHrCK  TTY  pi 
OU20  ACCFPT   INPUT  FPP" 

STRIP  OFF  P»PITY  "IT 
IS   IT  CTL  CHARACTER? 


I   SAVF  RET  »POP  PN  ST/ 

t    IF  NOT  SO  STORE  IT 

AtlO-P  OF  C"P  TApLE 
I   MULTIPLY  PY  ? 


I  UP  ARRPW:   OELETr  I  |N| 
I OFLFTF  CHARAi"TrR  (nii| 
ir,p  SAvr  pHAPfTrp  in 
IPrL^TP  CHARACTER 
I    AT   OrC.lMt'IrT.   OF  I.INI 


I  IF  7FnO>  nFL1 
I  output  UNPERsropr 
;r,n  output  Ch'pAct 


INE 


I  SAVE  THAPACTrn 
5*VE:       OR  I  on" 

VOV  M,A 
CALL  OUTp 


"P  ClIPSOP 


Not  yet . . .  but  the  INFO  2000 
ADAPTER  MATES  the  BEST  HARD- 
WARE to  the  FINEST  SOFTWARE. 

INFO  2000  ADAPTER  and  Disk  Monitor  + 
PerSci  Drives  and  Intelligent  Controller  + 
TDL  Software  +  your  S-100  or  Digital  Group 
Z-80  Computer  =  the  fastest,  most  useful 
microcomputer  system  for  your  money. 

HARDWARE  Interfaces  the  PerSci  Disk  System  to  your  S-100 
or  Digital  Group  Z-80  Computer.  The  INFO  2000  ADAPTER  frees 
all  your  memory  for  your  programs  by  providing  space  on  the 
interface  card  for  a  host  operating  system  and  scratch  pad  RAM. 
The  ADAPTER  can  be  used  for  8080  computers,  but  not  with 
Z-80  software. 

SOFTWARE  INFO  2000  can  supply  complete  software  in- 
cluding FORTRAN,  8K  and  12K  BASICS  (Extended  for  Disk), 
powerful  Text  Editor  and  Word  Processor,  and  Macro-Assembler. 
Use  of  all  this  software  is  made  possible  with  the  INFO  2000 
ADAPTER  and  Disk  Monitor. 

DOCUMENTATION  Included  with  your  ADAPTER  is  As- 
sembly Manual,  Disk  Monitor  User's  Guide,  and  interface 
Manual. 

WARRANTY  90  days.  Full  service  is  available  after  your 
warranty  expires. 

PRICE  $120  Kit  $195  Assembled  and  tested 


Use  the  adapter  that  PerSci  uses  in  their  own 
computers ...  the  INFO  2000  ADAPTER 


OR... 

Buy  the  complete  INFO  2000  SYSTEM.  Just 
plug  it  into  your  Z-80  computer.  Power  on  and 
you're  ready  to  go. 

Includes  PerSci  Model  277  Dual  Drive  with  case  and  power 
supply,  PerSci  Model  1070  Intelligent  Controller  with  DOS  in 
firmware,  INFO  2000  ADAPTER  and  INFO  2000  Disk  Monitor, 

which  resides  in  3  EPROMs.  We'll  customize  our  Monitor  to 
your  I/O  configuration. 

Digital  Group  Owners  note:  Now  you  can  use  any  RS  232 
terminal,  modem  or  printer,  because  the  INFO  2000  ADAPTER, 
which  plugs  directly  into  your  memory  bus,  provides  you  up  to  2 
optional  RS  232  serial  ports. 

WARRANTY  90  days.  All  PerSci  warranties  and  guarantees 
apply. 

PRICE  INFO  2000  SYSTEM  complete  is  just  $2,525. 
Write  us  for  complete  information  and  price  lists. 
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vapifs  rpn" 


SPFB  fi 
SPEC  C36S50 


50EF 
SOEF 

50F3 

50F7 

5(1  FB 
^nFr 

'.101 


Jri7  OUT* 
i       OFLFTF  LIMF 

dflft:  call  rm.r 
new:       pop  psw 

J"P  NFWL 
I  REPRINT  THE  LINE 


•CLEAR  FO T T  PUFFFR 


51  OS 
5106 


5112 
5113 


^116 
51  IP 
MU 
■>  1  1  8 

5HC 
5UC 
5121 

M?J 
M?<* 
5127 
5l2fl 
51  ?9 
S124 

SI?!) 
5120 
512C 
5131 
51  M 
5137 
5139 
513* 
513C 
51 3r 
S 1 1 1 

5i"»3 

5106 
5I«7 
51  ** 
Sl^C 


51*0 
51*1 
51M 

MM 

5)55 
MS(, 
5119 
515C 
M*0 


CALL 


CALL 

MOV 
ANI 
CALL 


I     OUTPUT  CAI 

crlf: 


nnrr 
E601 


FE?0 

n2?951 

FEOD 


jwp 

i  output  to  console 
outd:     mov  c.a 


H.W0RP*: 
CRI.F 

7FH 
OUTC 

R 

jaof  RETURN  - 

OCR 
OIITCR 


IN 

AMI 


SENSE 


cTL-R  ic  FMTFREn 


I  IS  F01T  RIIFFFO  EMPTY? 
I  NO 

lie  50»     00  TO  START 
•  El.SF»  POINT  TO  BEGINNING  or  PuFrrn 
» OUTPUT  CARRIAGE  RFTURN-LImF  FFEO 
•REPRINT  WHOLF  LINF 


IflUMP  POINTER 

IOFCRFMFNT  CHAPACTFR  COUNT 
I  LOO" 

LIME  FEEP   I  AND  MULLS) 

IOUTPUT  CARRIAGE  RETURN  IT"F  FFEO 


IMoRF  CRLF  KL'inGE 

i  toun  check  sense  switched 

•  IS  S/W  8  ON? 


OUTPUT  ONF  CHARACTER 


3A06D7       OUTCR:  LOA 


C23352 
CC«051 
FEOP 


C0S151 
3E0n 
OE05 
C051SI 


OCR 
JN7 

MVI 

gstar:  rft 
•       buffer  out 
tout:  mov 

STA 

tohti: 


LASTC 
CHOUT 
TOUT 


T0UT1 

OS 
T0UT1 


OUTPUT  NO  CHAPACTrp 


ICR? 

IHO  CTL  RUT  COULO  "E  CR 

»IS  IT  CR? 

I  NOPE <   THEN  IGNORE 

I OUTPUT  CARR1 AGF  ROUTTNF 

llr  PREVIOUS  CHARACTER  WAS  NOT  CARPI 

I  RETURN   IF  LAST  CHAR  WAS  CP 


ISw-fl  ON? 

I  SAVE  IN  't.AST«  CHAPACTFR  PI  iFFER 
llr  ^-W  A  IS  OFF,   THEN  OUTPUT  TO  ' 


?5P  SI^F 

259  M*<E 

261  MM 

?f>?  51*3 

263  S166 


si'>n 

M*D 
SJT 
517? 
5l7f, 
Sl78 
M7P 
M7C 
51  7F 

SlPfl 
51*3 
SlAfl 
51"7 
51"9 
51«C 
5)  "r 


5191 
5140 
519C 
51A0 
51»2 
5IA3 

51«fl 
51A9 
51AB 
51  AO 
51AC 
MAP 


51R8 
51B4 
51P7 
51BA 
5100 
51C0 


51C3 
51C« 
51C6 
51C7 
5K8 
51C9 


OHIO 

EbO? 

CAO«>S2 

3A0207 

2AOOP7 


0301 

C01E51 

2?n?r<7 


11CA5U 

C.11E51 

DROf. 

E60? 

CAQFM 


0600 
2100CC 
11M0CC 
CDC151 
CDF 351 


'  Fyrrrn  arrF 


nurrER  NOT  rvpjy ,   THEN  OUTPUT  A  CHARACTFR  to  ti 

5  I    1150   IS  TTV  TRANSMISSION  PUFFFO  i 

HE  l»TPE  STATUS  -  ooonooio°> 

T  IN0»   THEN  00  CHECK  M0OEM  OUTPUT  ST( 

r  ISTAPT  OF  TTY  OUTPUT  Pl|P 

F  ILOAn  H-L  REG  WITH  POINTFR  TO  TTY  I 
•  DOES  I  AST   CHAR.    POINT  TO  CTRST  CHI 

Tl  UP  SO«    THEN  THERF   IS  NO  CHAR  TO  FU 


LHLO 
NOV 

OUT 


I   OUTPUT  f 

msgi:  LI 


Ll"CHK 

SRUF 

START 

I  ME^SAGf  n,iF 

p.SMSG 


I  PICK    UP   CHARACTER  I 
|0(iTP||T    IT  TO  TTY 
I INC0FMFNT  STARTING 


•OUTPUT  CANNEO  MESSAGE 


OUTPUT  SUPS  MF^SAGE 


C9 


TRUF 
I  IMCHK 


CHFCK   IIMITS  or  OUTPUT  Rl IFTFP 


51C0 
51CE 
5101 


5109 
5I0A 

5100 
510E 


SCROLI  oown 


I  OUTPUT  CANNEO  MpssAGE  TWO 

I  1670  ROUTINr  To  OUTPUT  MrSSAcF  I 
I CHFCK  STATUS 

ILOOP  IF  TRANSMISSION  pur  NOT  pMP1 
IPICK  UP  CHARACTER 
IAN0  OUTPUT  IT 


•SCROLL  UP  ONr  LINF 

I  TO  ADPRFSS 

I  FROM  AOORFSS 

I  SCROLL  UP  ONF  Ll'ir 

IBLANK  OUT  LIMF  J 


ISCROLl    UP  ONE  LINF 

IPICK  UP  CHARAC TFR 

ISTRIP  OFF  WHTTF  RACKGPOUN" 

I  STORE  IT  IN  NEW  LOCATION 

IAOJUST  POINTFPS 

IOFCRFMFNT  CHARACTER  COUUTFR 
I  LOOP 

INCREMENT  Ll'ir  COUNTER 


•SCROLL  OOWN  ONE  LINF 
I  PICK    IIP  C'lARACTFR 
IRFMOVF  WHITF  RAcKGROIIf 
•  STORE  CHARACTFR   IN  NF1 
• OFCREMENT  POINTERS 


lAllO  CHAR  a 
•LOOP  FOR 

•nrCRFMFNT 


TFR  COUNTFR 
ILL  M  CHARACTFPr 
LIHr  COUNTER 


m 

m 

J               >  '>; 

 J 

■ 

BRIC3HT       CONTPAB  r                             0^^'  ;^V6R 

42S   

TELL  ME  MORE!         (  )  send  free  catalog 

(  )   Send  instruction  manual  for  the  TVT-6  Kit  with  full  operational  details* 


Don  Lancaster's  ingenius  design  provides  software  controllable 
options  including: 

•Scrolling  •  Full  performance  cursor 

•  Over  2K  on-screen  characters  with 
only  3MHz  bandwidth 

•  Variety  of  line/character  formats 
including  16/32,  16/64  even  32/64 

•  User  selectable  line  lengths 


$1  enclosed. 


MAIL  TODAY  To: 


Name:  . 


Address: . 


City: 


State: 


Zip: 


ELECTRONICS. INC.     DEPT.  10-f  .      1020  W. WILSHIRE  BLVD..  OKLAHOMA  CITY.  OK  73116 
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stacks  up 


Now  low-cost  memory 


in  reliability! 


Introducing  a  new  generation  or  ECONORAM  dynamics 
with  SynchroFresIf  reliability 


Meet  ECONORAM*  III  with  SynchroFresh™,  the 
8Kx8  dynamic  memory  for  S-100  bus  computers  that 
really  works.  And  uses  less  than  half  the  power 
of  static  designs.  And  costs  just  $188  for  an 
assembled  8K. 

Unlike  previous  attempts  at  building  a  low-cost  dy- 
namic memory,  ECONORAM*  III  is  entirely  reliable  . . . 
because  of  SynchroFresh™,  a  new  approach  to  memory 
refresh  that  is  simple,  elegant  and  totally  effective. 

SynchroFresh™was  invented  by  George  Morrow,  de- 
signer of  the  original  ECONORAM*.  Instead  of  ar- 
bitrarily interrupting  your  CPU  to  perform  memory 
refresh  cycles,  Morrow  designed  SynchroFresh™  to 
weave  refresh  invisibly  into  the  natural  timing  of  the 
S-lOO  bus.  SynchroFresh™  circuitry  simply  monitors 
your  computer's  machine  states,  utilizing  all  of  the 
normal  opportunities  for  memory  refresh.  It's 
that  simple. 

And  simplicity  means  reliability  and  dramatically 
lower  cost.  That's  why  a  SynchroFresh™  design  was 
chosen  for  the  first  ECONORAM*  dynamic,  to  follow  in 
the  footsteps  of  the  largest-selling  static  memories 
for  personal  computers. 


ECONORAM*  III  with  SynchroFresh™ is  an  8Kx8  dy- 
namic board,  configured  as  two  individually  address- 
able 4K  blocks  for  flexibility.  It  is  available  assembled, 
tested  and  warranteed  for  one  full  year  for  just  $188. 
This  unprecedented  warrantee  offers  a  full  refund  of 
purchase  price  if  ECONORAM*  III  does  not  run 
reliably  with  your  S-100  CPU— evidence  of  our  con- 
fidence in  its  performance. 

It  is  also  available  as  a  kit  with  complete  assembly 
instructions  and  documentation  for  $159. 

ECONORAM*  III  with  SynchroFresh™,  in  assembled 
or  kit  form,  may  be  ordered  directly  from  Thinker- 
Toys™.  Write  1201  10th  Street,  Berkeley  CA  94710 
or  call  (415)  527-7548.  Call  BAC/MC  orders  toll-free 
to  800-648-5311.  Or  ask  your  computer  store  to  order 
it  for  you. 


ECONORAM*  III 
with  SynchroFresh™ 

$188 

Assembled,  tested  &  warranteed 


9 


A  product  of  Morrow's  Micro-Stuff  for 


Thinker  Toys 

•ECONORAM  is  a  trademark  of  Godbout  Electronics 


SEPTEMBER  1977 


CIRCLE  INQUIRY  NO.  40 


INTERFACE  AGE  77 


51F5 
51F7 

siEa 

SlFR 
51E* 


•\b?  sirs 


s?nn 
S?oi 
S?nu 
52«6 
S?OB 


B209 

|?oa 

5?oo 
5210 
5213 
5216 


'•2  IF 

58?fl 
5221 
522* 


5?27 
5227 
5??fl 

522a 
52X0 
5??E 
522F 
5231 

5233 
S23U 
5233 
5236 
5231 
5238 
s?.io 

52«0 

52<t| 

52*6 
S?uq 

52*a 

s?'»r 
5?<*f 
5251 
525l» 
5257 
52SJ 
52SQ 
525E 
525F 
52*2 
5263 
s?>,u 

52'>5 


5266 
5269 
5?6« 
S?f.C 
52*0 


5?7? 

5?  7a 

5279 

52  ta 
5?n 


52*1 
52flW 
S?P7 


s;">o 

S202 
•>rni 

S2«>7 
5?BA 

529a 
52«c 
5?9f 
52*0 
52*2 


u?5 
186 

<*87 

U8B 


F60? 

CA^nso 
JA0EO7 

?Ancn7 


52«3 
52*6 

5?»  a 

52** 

52*a 

52*C 
5?*r 
52  A  r 
52*F 
spec 


52*3 
5?B6 
52B7 

5?pq 

52BB 

528c 

S?BO 
52RE 
52PF 
5?C0 

s?r3 
52CH 
52C7 
52Cq 
52CC 
52CF 
5202 
52DU 
5207 

s?n* 
520D 
52PF 
52F2 
52FU 
*9F7 


BLANK  OtjT  ONE  L  IMF 


;f  TO  F'lO  OF  I 
LMLO  P«ll 


ILoAP  A-RFr.  WJTM  R|  A  NX  CMARACTP 
I  L  INF  CHARACTFP  COUNT 
I STORE  BLANK 


.  *U  O'ARACTFP" 


517 
51P 
519 
520 


<KK  UP  POINTER  ' 


OUTPUT  PUFrFP  1 


i  sf*  «ono  fi  af-s 


I  CHECK  status  bit 


ST«PT 
L.A 

jn.'T 


OUTPUT  TO  MODEM 


chout:  push 


2A0AO7 

E67F 

FEOD 

CA5452 

FE5F 

C2M9S? 

20 

C35F52 

FE20  CHO : 

DA6252 

70 

FEBO 
C25052 

C0B251  TVCR: 

2I<»0CF 

C35F52 

71  cmi: 

23 

220AD7  CH?: 


TVPuF 

7FH 

CR 

tvfp 

95 

CHO 

H 

CH2 
BLK 
CHFND 
A.L 

ACM 

CHI 
SCRL 

H.T0P*3«0H 
CH2 


JNZ 

ncx 

JMP 


5ML0 
POP 
POP 
MOV 


I   movF  CURSOR  RIF,HT 

CD66S?     right:    call  wop 

C3CBS0                       JMP  INVRH 

I  MOVE  EDIT  BUFFER  LEFT 
I 

CD6652       LEFT:       CALL  WO" 

?b                     ncx  h 

MOV 


IGO  CHFCK   FOP   INPUT  FROM  MG  CO» 
ICllRRFNT  CHARACTER  POINTER 
ILAST  FHAROCTFp  OUTPUT  notnTF" 


i inCREmfnt  eURPENT  ( 


IPOINTFR  TO  LAST  CHAR  OUTPUT 
ISAVF  CHARACTFP   IN  OUTPUT  PIlFFFP 


I   SAVE  CHAPAFTFR 

I  TV  BUFFER  CUPRNFT  CHARACTFP 

I  IS  IT  CR? 

I  IF  SO i  THFN  SCROLL  UP 
IFLSF  CHECK  FOR  DELETF 

llr  CHAR  IS  DELETE i  MOVF  POU 

I  IS  CHAR  CONTROL  TYPE? 

He  NOT.   OUTPUT  CHARACTER  TO 

IEL?r»   RFTHRN  IF  NOT  CR 


INOW.  FINALLY  I  SAVE  CHAP  !>• 
•  IN  BUFFER  AND  Bijmp  POINTFP 
(SAVE  POINTER 


FFBR 

0AA452 

C3CC50 


C0f<f<5? 
21R0CF 

C3CCS0 


CPI 


JMP 


BOH 


'E  CURSOR  1 
CALL  > 


leng  : 
lfnga: 


l.FNGC 

HI.K 

LFNGn 


INSFRT   INTO  TEXT 


IMOVF  t.FFT  O^'f  POSITION 
I  AT  RFC. INNING  OF  P  II  F? 
»  RESET  TO  RFGIMNINO  OF  BUF 

"  FOIT  ^UFFFR 

ihoMF  ruRSOR 


HOOK   AT  NFXT  CHAPACTFR 


CD66S? 

3EFF 

1620 


Ur  NOT.   THEN  t 


OFLETE  IN     TEST  CTL-0 


2A0B07       CHnEL:  LHLO 


C3CC50 

0601 

1100CC 

211007 

C0C151 

060E 

C0B451 


D.T0P 
H.XRUF 
SCUP 


.1007 
21B0CF 
0601 
CDC151 
0E"»0 
2180CF 


IYFS.  THFN  SET  CUPSOR  AND  PFTUP" 
I 

IMOVF  TOP  LINF  To  TFMp  PUFFFR 
I 

I  NOW.   SCROLL   IB  LINE?  UP  OMF 
I  MOVE  TFMP  LINF  TO  FOIT  BUFFER 


I  WHITE  BACKGROUND 


538 
539 
5*0 


52ET9 

52EC 
52C0 
52?C 
52F3 
s?r6 
52^0 
52PB 
52FI 
5301 
530l| 

5.107 

5309 
530C 
530F 
5112 


615 
616 
617 
MM 
619 
620 


625 
626 
627 


53FD 
5«00 

51.0  1 
5'iOu 
5U05 
5«07 
5*0* 


23 
00 

C2F752 

CD6A5? 

C37050 

0601 

11BFCF 

21<*FD7 

C00251 

117FCF 

21BFCF 

060E 

CDD2S1 

111F07 

213FCC 

0601 


53tA 

5  11  A 

5310 
531E 
5320 
5321 
532U 
5325 
S3?8 
532R 
53?C 
532F 
5330 
5333 
533« 
5335 
S3  36 
5339 
5339 
S-'C 
S3  30 
53?E 
533F 
5312 
S3"'> 
S3"<» 


53*F 
5352 
5353 
535* 
5357 
5358 
5358 
5359 

535C 
535C 
535P 
S362 
S36J 

ss'-i 

5  If.  5 
5366 
S367 
536A 
5360 
536C 
536F 
5370 
53T1 
5372 


5373 
5373 
5175 

5376 
53T8 
33?9 
537D 
537E 
33BQ 
5381 
53B1 
5383 
5381* 


C?3"53 

crscss 

C?0"53 


C606 

F28153 

C607 


338a 
530C 

5391 
539l» 


53«>7 
53R7 
5. V>A 

539jj 
53A0 
53A3 
53A5 
53A8 
53AB 
53AE 


53B1 

5381 
5383 
53B5 
538a 
53nA 

53BB 
S3BR 
53BD 
5  VF 
53C2 
53CU 
53C6 
53C6 
53CB 


53C0 
53D0 
5303 
5306 


CA135U 
C3FDS5 
2A10D7 


INVRT 
LFNG 
START 
B.l 

D.W0RDS+63 
H.XRUF*63 
SCDn 

D.W0PDS-1 
H.WORDS+61 
B»U 

SCDn 

D.XpuF+63 
H.T0P*63 


READ  HEX   INPUT   INTO  MFuORY 


MOVF  EDIT  BUFFER  TO  TE"POPARY  RuFrF 


NOW »   SCROLL  nr|WM  1U  LI'iF 


(  MOVE  TEMPORARY  BUFPPR  TO  TOP  | 


loao  intel  hex  opject  fro1 
read: 


MOV 
CALL 
PIISN 
CALL 


CALL 
CALL 


BYTF 

P4F02 

Ef  A 
BYTE 


RF^l 
BYTF 
CHKFRR 
RFAD 

PYTF 
H.A 
BYTE 


TSC   TO  MFMORY 

ISFT  BT AS  AOPRFSS  TO  7FPO 


l?rRO  PECORO  LFNGTM.   ALL  | 
IF   <-  PFCORO  I FNGTH 
I  GET  MSP  OF  I.OAD  AOPRES^ 
ISAVF  TT 

I  GET  LCB  OF  L°AD  AnpPFc;s 

irftrifve  «sb.  put  in  b 


PCHL 
POP 


i  convert  ascii  character  to  hf 
digit: 


'  LOAD  I 


I  LOOP  UNTIL  DOMF 
IRFAO  CHECKSU" 
ICHFCKSUM  FRPOP 

igft  anothfr  RFCoRn 

I GrT  MSP  OF  TRANSFER  ApOPF^S 


RANSFFR  apprfs«:  : 


1  Shift  four  pi  aces 
igft  lowfr  nibbi  e 

IUPOATE  CHECKSUM 

IRFTURN 
'  DIGIT 

FILTER  OUT  0-2FH 
I   FILTER  OUT  U7H-0FFH 
I    TAKE  BPANCH  FOR  A-F 
I   FILTFP  OUT  3AH-UOH 


11<»055 
C08F5U 
31F0DF 
C36SS0 


3AD80U 

325007 

?A090<4 

22S1P7 

3EC3 

3?0«OU 

21B153 

2?0"OU 

C30000 


0806 
E601 

CAnns.i 

DB07 


0800 

E601 

CAB153 

DB01 

E67F 

FE01 

C2R153 

FE02 


3AS0P7 

!2n«rm 

2AS1D7 

??n"ou 


OUTPUT  FINISHFD  MESSAGF 


i  output  error  mfssagf 

chkerr:  lxi  d.ckmsg 

reads:    call  tvmsg 

lxi  sp. stack 

J"P  UEWL 


I  NBAS 

TRUF 

INBAS*1 

TBUF+1 

A.0C3H 

INBAS 

H. BASIN 

INPAS*1 

BASIC 


IN  TFMP  BUFFER 

CHANGE  BASIC   INPUT  ROUTTMF 

SAVF  OI.P  VALUF 

SAVF  JUWP  TO  NEW  ROUT  INF 


NOW  GO  TO  BASIC 


MODEM  TO  PASIC  ROUTINE 


Kf  vr 
1 

BASIN 


GO  CHECK  KFYBOARP 


CHECK  FOR  I'FYIM 


■  GO  CHECK  «*OOFM 
*AR  I  TY 


IN"  AS 
TBI'F+1 
INPAS+t 


I  IF  CTL-B.  TWFN  GO  TO  n/if.ic 
.  RrSFT  EVERYTHING 

I     RESTORE  BASIC  NOPMal  INouT 


SlFl  C2F0S3 

53FU  ?5 

53F5  13 

S3F6  00 
53F7 


GET   I«AGF  LC''GTH 

I  XBUF  CONTAINS  ADPPFSS  OF  TV  CCPFfm 

I  SAVE  CHARACTFP  COUNT 

I  POINT  D-REG   TO  STAPT   OF  FPIT  Pyp 

I  C0"PAPF  FB  STRING  CHARACTER 

I    WITH  CHAPACTFR  ON  SCRFFN 

I    IF  NOT  FOUt'P.   LOOK   AT  MFT1  TV  RUF  { 

I   ELSE.   CO"PARF  NEXT  TWO  CmARACTFPf 

I  IF  LAST  CH*°  IN  ER.  THEM  SFaRCH  S 
t    AND  JUMP  TO  FOUNO 

FLSE '   COMPARF  NEXT  TWO  CMARAcTFRS 

CONTINUE  SEAPCH 
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24  Channel  LOGIC  ANALYZER,  complete  with  2  cards  and 
3  sets  of  probes  (only  one  set  shown). 

Features 

-  24  channels  with  256  samples  each. 

-  Display  of  disassembled  program  flow. 

-  Dual  mode  operation  —  external  mode  analyses 
any  external  logic  system.    Internal  mode  monitors 
users  data  and  address  bus. 

-  Selectable  trigger  point  anywhere  in  the  256 
samples. 

-  0-16  bit  trigger  word  format  or  external  qualifier. 

-  10MHz  sample  rate  (50ns  min.  pulse  width) 

-  Synchronous  clock  sample  with  coincident  or 
delayed  clock  mode. 

-  User  defined  reference  memory. 

-  Displays  and  system  control  through  keyboard 
entry. 

-  TTL  Logic  level  compatible  (15  pf  and  15  jua 
typical  input  loading). 

-  Includes  annotated  source  listing. 


«•  III  1 

xi    m  vi  9 
aer  x  sp.isfi 


m  -:.  -,- 

aeiB  «  t 

Ml  :■:  - 

M  B 

m  n  • 


Display  of  disassembled 
program  flow. 


Databyte,  Inc 


P.O.  Box  14  A 
7433  Hubbard  Avenue 
Middleton,  Wisconsin  53562 
Tel:  (608)  831-7666 


24  channel 
Logic  Analzer 
plugs  into 

your  S-100  Bus 


The  DATALYZER 

The  Databyte  Logic  Analyzer  (DATALYZER)  is  a  con- 
venient, flexible,  high  quality  device.  Efficient 
engineering  has  allowed  a  combination  of  features 
previously  available  in  only  the  most  expensive  units. 

Designed  to  plug  easily  into  your  S-100  Bus,  the 
DATALYZER  is  a  complete  system  —  for  only 
$495.    Display  of  disassembled  program  flow  is  a 
standard  feature,  not  an  extra.    And  the  low  price 
includes  30  logic  probes,  so  you  can  hook  up 
immediately,  without  additional  expense. 

The  DATALYZER  is  available  in  kit  form  ($495), 
and  as  a  fully  assembled  device  on  two  PCB's  ($595). 
Four-week  delivery,  a  substantial  warranty,  and  the 
Databyte,  Inc.  commitment  to  service  make  the 
DATALYZER  a  worthwhile  investment.  Begin 
debugging  by  sending  the  coupon  now. 


! « 

mm  mm 

82 

mm  mm 

S3 

mm  mm 

84 
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5 

1 

mm  •  hh 

V 

mm  ■  mm 

88 

mm  mm 

89 

mm  mm 

m 

:. 

mm 

K 

aeeoc:  •  ?,vets 

sew:  •  mm 

V'.W  . 

tm  mm  •.mimmmim 
mm  mmmixKmm 


mmu  »::»'.ae 

mam  i 

*:»:»:::::ae:«:?.£2 


Displays  in  Hex 


Displays  in  Binary 


[Tlease  send  me  the  24  Channel  LOGIC  ANALYZER 

□  Kit  -  (manual  included)  $495.00  (Wis,  res.  add  4%) 

□  Assembled  and  Tested  (manual  included)  $595.00 

□  Operators'  manual  only  $7.50 
Delivery  of  all  items  in  four  weeks  to: 

Name  

Address   

City  


State 


Zip_ 


Telephone  

Payment  Enclosed:    □  Check  □  Money  Order 

□  BankAmericard  □  Master  Charge  Exp.  Date  

Number  

Signature  _   ^   


SEPTEMBER  1977 


CIRCLE  INQUIRY  NO.  11 


INTERFACE  AGE  79 


PRAMMER 


by  XYBEK 


An  extraordinary  2k  memory  board 
for  your  Altair-bussed  computer 

*  On-board  1702A  PROM  programmer 

*  256  bytes  of  RAM  plus  space  for  1792  bytes  of  read- 

only memory  (seven  1702A  EPROMs) 

*  Supplied    with    one    1702A,    pre-programmed  with 

stand-alone    programming    software    —    no  sense 
switches  are  used 

*  Supplied  with  programming  power  supply 

*  PRAMMER's  own  on-board  clock  makes  it  compatible 

with  almost  any  Altair-bussed  system. 

*  All   read   and  write  sequences  are  generated  via  an 

board     micro-programmed     state     machine,  thus 
eliminating  all  one-shots. 

*  Complete  1  702A  programming  in  18  seconds 

*  Includes  complete  listings  for  PRAMSYS,  an  eleven- 

function  development  system. 

COMPLETE  KIT:  $209 

Assembled  and  tested:  $289 

Immediate  (off-the-shelf)  delivery 
California  residents  please  add  sales  tax. 
COD,  Master  Charge,  Bank Americard  and  Visa  accepted. 

XYBEK  •  P.O.  Box  4925  •  Stanford,  CA  94305 
Telephone:  (408)  296-8188 


CIRCLE  INQUIRY  NO.  63 


NEW  PERIPHERALS  FOR  S-/00 


3M  CARTRIDGE— 2  5  MBYTES.  IDEAL  FOR I~BUSINESS)  AND 
SCIENTIFIC! SYSTEMS.  A  MUST  FOR  INVENTORY.  PERSONNEL 
RECORDS.  DATA  LOGGING.  OTHER  LARGE  STORAGE  RE- 
QUIREMENTS. 


3M  MINI-CARTRIDGE— V4  MBYTES  FOR  LESS  THAN  MOST 
PROFESSIONAL  CASSETTE  DECKS  COST.  6000  BYTES  SEC 
TRANSFER.  PERFECT  FOR  ANY  SMALL  SYSTEM— IN  SINGLE 
OR  DUAL  CONFIGURATION. 


PHILLIPS  CASSETTE— USE  ANY  OF  THE  POPULAR  ANSI 
STANDARD  DEVICES. 


MINI-CASSETTE— ULTRA.  LOW  COST  WITH  ALL  OF  THE  AD- 
VANTAGES OF  AUTOMATICALLY  CONTROLLED  DRIVES. 

ALL  INTERFACED  VIA  OUR  NEC  /jl  P  371  BASED  S-100... 

MAGNETIC  TAPE  CONTROLLER 


THE  MTC  IS  AVAILABLE  AS  A  SEPARATE  CARD  AND  WITH  FULLY 
PACKAGED  MASS  STORAGE  SYSTEMS.  SOFTWARE  SUPPORT  EX- 
TENDS FROM  LOW  LEVEL  DRIVERS  TO  FULL  OPERATING  SYSTEMS. 

INQUIRE  DIRECT  TO: 

OBJECTIVE  DESIGN,  INC. 

P.O.  BOX  20325  TALLAHASSEE,  FL.  32304 


5U0R 
5100 
51 10 

5113 
5«15 
51 1  6 

5m? 

5HB 

S*lB 

5U?0 


5123 
5026 
5i29 
MtC 
512F 

ikSl 
5131 

5136 


FE80 
DAF953 
C3ERS0 
3EC0 


1150D7 

C39E51 

215007 

1180CF 

0601 

C0C151 

360D 

C38A52 


FINDA 

NEW 

A.ncOH 


SENO  TPtJF  MESSAGE  TO  MORE" 


SAVE*:  LXI 


D.TRUF 
OUTMG 
H.TflUF 
OrWOROS 


!  SKIP  TO  NEXT  WORD 


5139 
5<«3C 
M3fl 
5<*3F 

MM 
MM 
MM 

51H 
5M"«7 
5HB 

SMI 
5HD 
5HF 
5*92 


5X55 
5U58 
515A 
5»5c 
5U5F 
5160 
5*  (>3 
5166 
5**67 
516A 
5t  (>C 


5'tf-F 
5172 
5171, 
5177 

517c 
51  7P 
51  "0 
5i«1 
5uflft 
^fl9 


r,unc 
5i  BP 

51^2 

5*03 
M,Q5 

sM«a 


51  °c 

•M42 
5«At» 
5»A5 
5UA7 
5<«A9 


5i*n 

S1AF 
5UP3 
51^7 

MRU 
5irtF 
5icj 

51C7 
51C9 
5lfA 
5lCf 
5102 
51H6 
5in» 
5inc 
5100 

HFl 
51F5 
5ME9 
51C0 
51EF 
51F0 
51F1 
5iF8 
51FC 
5500 
55m 
5508 
550C 
550E 
5512 
5516 
55U 
551E 
5522 
5526 
55?A 
552D 
5531 
5535 
5539 
5530 
5511 
5515 
5519 
5510 
5551 
5555 
5559 
5550 
5561 
<--565 
5569 
5560 
557J 
5575 
5579 
557n 
5561 
5^5 
55fl9 
55*0 
55^1 
5591 
5598 
559C 
ISM 
55*1 
55AR 
55*C 
55^0 
55BU 
55RA 
55RC 
55C0 

55Ci» 
5^Cfl 
55CC 
55O0 
5501 
55PP 
55PC 


2A0BO7  skip: 


7C 

FE?0 

CACC50 

FEA0 

C23C51 

C3CC50 


C06652 
3EM8 
FE00 
CABH52 


C3CC50 

C608 

C35A5M 


3A0707 

FEU 

CA7F5I* 

3E11 

111E55 

C 3835H 

3C 

11F051 
320707 
C08F5U 
C35C50 


Skipa:  MOV 


J?  INVRC 

CP!  WRLK 

JNZ  SKIPA 

JMp  INVRC 

I   00  TAB  THING  (CTl.-Ql 


LOAO  CURSOR  POINTER 


FLIP  RAUO  RATF  TO  FITHEP   l?00  OR  300  BAIIO 


BAII01 : 
RAII02: 


CM  L 
JMP 
GIVE  HFLP 


PRATE 
UH 
P.  AUDI 


RRATE 
TV«S6 
RESTAR 


HELP! 

tvmsg: 
tvmga: 


stooagf  allocation 


TO»»3B0H 
TOP*3»OM 
0OA00H 


PICK  WP  fUROFNT  STO  CTL  WORO 
I   IS  IT  1200  BAUD  8-OATA  BITS'  ? 
I   YESr  CHANGF  TO  1? 

I   1200-PAun  <*t.r. 


OUTPUT  MSG  TO  1 


I   OUTPUT  TO  TV  USER  ySG 
I   POINT  TO  TOP  OF  TV  PUFFFP 
I  PICK  UP  CHAR  TO  RF  OUTPUT 
FNOING? 

FIMISMEO  WW"  t  CNCOJCITropn 
OUTPUT  IT 


I    TTY  <UlCFFR.  .. 
I    1200  RjAlJO 

I  POINTER  TO  "F6IWING  Or  FOT T 
ITVBUF  LOCATION       COR  OUTPUT 


•  BAUO  RATF  1200  « 


2A2A20SS  rmsg:     on       •••  ujfr  sic.m  om  tncormation  • 

53«55220 
53M9U7MF 
20tF<»E?0 
U9UE16UF 
5210*151 
U9UFME?0 
2A2A 
00 

M3111E1*" 
15H201O 
i«55353i«l 
i»7U5205H 
57«»F 
00 

13HUE1E  « 
15112010 
M55353U1 
"♦71520MF 
tE'*5 
00 

2A2A2A2A  t 
2A2A20U2 
H155i»i»20 
52115115 
20333030 
202A2A2A 
2A2A2A2A 
2A2* 

2A2A2A2A  h 
2A2A20M2 
11551120 
52tl5%i»5 
20313230 
30202A2A 
2A2A2A2A 
2A2A2* 

2A2A2A2A  FINMSG:  DB  HEX  OBJECT  IS  LOADED  ••»•«• 

2A20H8U5 
5B20"»F<»? 
HAW5M351* 
20H95320 
ICIFmuH 
»5««»20?A 
2A2A2A2" 
2A2A2A2A  ( 
2A20>»3i«B 

5355*020 
M55252MF 
52202A2A 
2A2A2A2H 

2A2A2A?"  HMSG!  OP  ••••  TERMINAL  CONTROL  FUNCTIONS  CTL-<?) 
5M1552UO 
191F1UC 
20»3tFHE 
51521FUC 
20"»655UE 
i»35m9UF 
UE5320i^ 
5U1C20?« 
3F2O202A 
2A2A20 
28«129?0 
52155U55 
52<4E?05" 
XF20101F 
1E195U1F 
5220281? 
292053US 
lE^OMP 
5317203? 
203B20.->« 
1329205? 
••55U2051 
MF?0<»153 
53«03B?n 
28112915 
1C155115 
2019ME?0 
5H55851 
3B202815 


I  CKMSG!     DB  CHECK  SUM  ERROR  •••••«• 


DO     MA)  orTUpN  To  MONITOR   (B)   SENO  "SP  2   I    <C>  °FT  To  AS«:«I 


On         '(O)FLETF  IN  TFXTi    (F)   <?FN0     MSG  II    fF)   CUP^OP  LCF1 


80  INTERFACE  AGE 


Need  Hard  Copy? 


TRY  OUR  SOFT  PRICES 

ssp-40  $575 

Contains  its  own  micro  processor  for  easy  connection  to 

your  RS232  serial  port  or  TTY  current  loop  ' 

MP-40     $425 

Interfaces  to  your  micro  computer  parallel  output  port  for 
ASCII  data  transfer 

KP-40KIT  *1  79 

Contains  mechanism.  PC  board,  all  components, 
transformer  and  complete  assembly  instructions  for 
parallel  data  transfer 

AH  of  out  40  series  printers  use  the  same  reliable 5x7  impact  dot  matrix  mechanism  with 
up  to  40  columns  per  line  on  ordinary  paper  with  a  print  speed  of  75  lines  minute 

ML        SEND  FOR  FREE  LITERATURE 

■BBlfli   Box  22101 
^U^Vffll  Salt  Lake  City.  Utah  84122 

W  Ml  I         HJ  Hi   (801)  566-0201 


5SE0 
55E« 

ssrc 

•5SFU 
5SF8 
5SFC 
5601) 
560U 

JWjOC 
5fil0 
S61U 
5618 
561C 
5ft?0 
5A2u 
S6?8 
5f>?C 
5*JC 
563U 

563A 
56  3E 
56«2 
5f>"6 

56H 
5652 
5656 
565* 
565E 
5662 
5666 
56*A 
566E 
56^2 
5675 
5679 
567D 
5681 
5665 
5689 
56«D 
56<H 
56"5 
5699 
56>?0 
56»l 
56A5 
56A9 
56A0 
56B1 
56B5 
5669 
56BD 
56C1 
56C5 
56C9 
56CD 
5600 
56DU 
5608 
560C 
56E0 
56FU 
56E8 
0700 
D700 
0702 
0701* 
0705 
D706 
D70T 
0708 
D70A 
070C 
D70E 
00"0 
00"0 


292053US 

3nB20'° 
<*6?°20u* 
<jSS;>53u'" 

28U7295'1 
S2«»ai«7u8 
5<»3B2n?« 

"»53R?0?'> 

U5525U5n 
U9'«F205'« 

2P2020?" 
Ufa?9205'« 
«35?<»Fur 
«C2055Sf1 
3B20 

28«C29?1 

3B2128ar 

2920H2U1 

53«9<43?1 

U9UF5055 

5«3B20?8 

51?°20S« 

U1U23B?" 

285229U5 

5052U9UF! 

5U3B2020 

20285329 

U5U152U3 

i»83B20?« 

552920 

U8U5  C^0 

20285629 

20UC  Fttl 

uu20  0«5 

<»0<»F5259 

3B202857 

29HF52U" 

2053"»B«»9 

5020UF56 

»5523B20 

28582920 

2053<»5uE 

i*i»20I4255 

U63B2020 

28592920 

i»5205m»F 

20U5UFUC 

3B20285A 

29205351* 

<4F52i»52'> 

49HE20H2 

55U638 

2028K753 

292033^0 

302F3132 

303020U2 

U155UU20 

5<4UFi»7<»7 

<*C»52i4 


i  (Li  novW  in'  basic  INPUTi  to)  t»hi 


LOA"  MfmopYI 


UORO  SKIP  OVFPI 


X)      SEN0  BUP'      <*>   FRASE  TO  FOLl    (?)   STPPr  IN  "IIFl  I 


<GS)   300/1200  BAUD  T0G«LF%« 


ebuf: 
sbuf: 
count: 
hflip: 
lastc: 
bpate: 
point: 
tvbuf: 
mbuf  : 
npuf: 
xruf: 
truf: 


0D701H 
9000H 
9000M 


W0RPS 

TOP+3U0H 

ODAOOh 


I  MODE"  OUTPUT  FLAfi 

I  ST  CHARACTER  OUTPUT 

I  1200-300  BAUD  TOGGLE 

I  CURSOR  POIMTFP 
I  LINE  14 

I  MOOEM  OUTPUT  BUFFFP  AOORFSS 

I  CURRFNT  CHARACTER  POINTco  TM  Monrn  miFC 

I  TEMPORARY  LINE  RIlFFFP 

I  qUFFFR  FOR  SAVIMC.  FOTT  niicFFR  COmTFNT«; 


NO  PPOGPAM  ERRORS 


CIRCLE  INQUIRY  NO.  32 


AAAProfessional 
VVV      Keyboard  Kit 


LOW  COST!  Model  753 
ASCII  Keyboard  Kit  or  Assembled 

•  53  Keys,  popular  ASR-33  format 

•  Rugged  G-10  P.C.  Board 

•  Tri-mode  MOS  encoding 

•  Two-Key  Rollover 

•  MOS/DTL/TTL  Compatible 

•  Upper  Case  lockout 

•  Data  and  Strobe  inversion  option 

•  Three-User  Definable  Keys 

•  Low  contact  bounce 

•  Selectable  Parity 

•  Custom  Keycaps    •  MORE! 


Optional  keyboard  enclosure 

Durable  enclosure  made  of  long-lasting  ABS  plastic, 
custom  fit  for  the  Model  753.  Complete  with  all 
hardware.  Color:  Medium  grey. 


Pricing  Information 

Model  753  (Assembled) 

$71.25 

Model  753K  (Kit)  

59.95 

Model  701  Enclosure.... 

.  14.95 

For  Quantity  Prices,  Contact  GRI  Direct. 

If  not  available  at  your  local 
computer  store,  contact  GRI  direct. 

GEORGE  RISK  INDUSTRIES,  INC. 


G.R.I.  PLAZA 

KIMBALL,  NEBRASKA  69145 
TELEPHONE  (308)  235-4645 
TWX  910-620-940 


0^ 


By  the 

world's  most 
experienced 
manufacturer 
of  panel- 
mounted  reed 
push-button 
switches. 


SEPTEMBER  1977 


CIRCLE  INQUIRY  NO.  19 


INTERFACE  AGE  81 


FREE  YOURSELF  FROM  THE  ONE  BYTE  WORLD.  MOVE  UP  TO  THE  TWO  BYTE  TEXAS  INSTRUMENTS  TMS-990C 
16-BIT  MICROPROCESSOR  -  WITH  OUR  -  "SUPER  STARTER  SYSTEM"  -  TEC-9900-SS.  SHOWN  ABOVE,  FEATURES 
HARDWARE  MULTIPLY  AND  DIVIDE,  69  MINI-COMPUTER  INSTRUCTIONS,  7  ADDRESSING  MODES,  EXPANDABLE 
TO  A  FULL  65K  BYTES;  MONITOR,  TMS  9900  CPU,  RAM,  P-ROM,  E-PROM,  PROGRAMMER  ALL  ON  ONE  P-C 
BOARD  BASIC  OPERATING  SYSTEM  AS  LOW  AS  $299  UNASSEMBLED  $399  ASSEMBLED  AND  TESTEC 
EXPLICIT  MANUAL  INCLUDED  OR  AVAILABLE  SEPARATELY  AT  $35,  TO  LEARN  MORE  .  .  .JUST  TEAR  OFF 
A  PIECE  OF  THIS  AD,  PIN  TO  YOUR  LETTERHEAD  &  RETURN  TO  TECHNICO  OR  CALL  OUR  HOTLINE  1-800/638-289: 
TO  RECEIVE  FREE  INFO-PACKAGE.  —DESIGN  &  TECH  SUPPORT  BY  ROSSE  CORP. 


TECHNICO 


INCORPORATED 


r  o 


QPDTPhARPB  1Q77 


<;rMnoL  ta%f 


a  nnn7 

baMo  M<>7 

BEGIN  S0<O 

8RATE  D707 

Cnn  nji»o 

cnn"L  52RP 

CMKTl  5|fl3 

COn"T  070« 


FINO  S3pn 

FI»iuS  S52n 

HFA*  5>»BC 

INMS  010* 

JOUT  *>?00 


LF 
M 

M8UF 
MOUT 
HS9i 
NEMi 
NULL 
OUTCR  S12<4 


inc. 

P70C 

5204 


5065 


S3K 
•!2«;f 


:"LF  51PA 
>TGtT  S373 
""DSC  S?F? 


Surf) 

nnn7 
S2AA 
O70F 
5129 
S2?7 


OUT* 

RE«n 

REC? 


5C0N 

SKIP 


vine 
531* 
930B 


MP? 
MCI 
5U39 
507E  « 
5«5A 

oocc 


N«UF 


n»SG 
snur 

sent 


50FF 
5UAR  ' 
0702 
51*2 


e°a«;f 

FT  NIC 


LFFT 

LFNGC 

LOOP 

MASK 

MONTT 

MSG1 

NFW 

NOCTL 

OUTC 

OUTMG 

RDA 

RED1 

RFPFT 

SAVCR 


TVBLf  070A 
UMSG  5<»CA 
WORDS  CFBO 


S1«0 

D"MO 


*1M 
nooi 

S2P^ 
516* 

«5«ir> 

50P^ 

5*F* 

MFr 
*3FT 
ooou 
■w 

str» 

SjnR 
S27U 
S20» 

sour 
5%9f 
Pflon 
519? 

sor° 
mas 

5116 

DOM 
533° 
50F* 
son" 

S1F7 

MB* 
noFF 
nons 
*uss 

rcoo 
MM 
^.upc 


115  RIGHT 

116  RMSG 

117  SAVCR 
116  SAVE 

119  SAVEM 

120  SBUf 

121  SC3 

122  SCON 

123  SCDN2 
12*  SCRL 

125  SCRlX 

126  SCUP 

127  SCUP2 

128  SENOM 

129  SENSE 

130  SKIP 

131  SKIPA 

132  SMS6 

133  SP 

134  ST1 

135  STACK 

136  START 

137  TAB 
13S  TApA 

139  TABP 

140  TBUF 

141  TOP 
112  TOPH 
143  TOUT 
14H  TOllTl 
145  TTVBE 
116  TVRUF 
197  TVC« 
1«8  TVuGA 
1M9  TVMS6 

150  UMS6 

151  UP 

152  W8LK 

153  WOR 

154  WORDS 

155  XBUF 

156  ZERO 


0511560 
0522S3O 
05032«»Q 
050305Q 
05I051Q 
1534020 
0507»7o 
O50722O 
05072UQ 
05Q662Q 
0506640 
0507010 
0507030 
052QU3O 
000377O 
0520710 
05207UQ 
0523350 
000006Q 
0501760 
J577fr00 
0501600 
0*i21?5O 
0521320 
0521S2O 
1535200 
146000Q 
000314Q 
050515Q 
0505210 
0000020 
1534120 
05ll?u0 
0522220 
0522l70 
0523120 
0513070 

ono2uoo 

051U6Q 
1476000 
1534?00 
O507u3o 


OBJECT  CODE  LISTING 

:  io54  7ooon7r7Fr  1 1CA7*  SnVll  11  nrsscniS'i'Scn'J 
:  ln^upnoni  irosn  V0  7p7c->QF5«*r35r50i  iaus*?ia« 
:loe>44  9nnonn'"cirPr?«*rn7-'?ii^r  3o?5'4noQonr>r>nrfc 
rioSMftnnonnnoo^] ll lPncruncroonA2A2*2P5t^3«* 

:l05l*On00i4S,:'2?n^3u<5«7ur?0«4ruF?n»4  9t4Fu6i4r5?A'5 

:  lo54cnoo4pu  l  sugq^rup  2i?a?aopu34  \*riicn*m*f  a 
:  lO^DOOOPnUD"^^  >34  1  U7«4S2Pr>us7uFnr.u^ul  UffiP 
1  1054EO00'4rt'54t4?n<4na55",c>34  1  u7u^204ruFUc>nDBl 
:  1054F0002/«?A2a2A2A?A2i'*?4  1S*H4205?4  1  5<*452* 
:  1  0*5500002033^0  ^n?n?A?  A  ?A?A?A?  A?  A?  A  ">t4?n?AO0 

:  lo'»binPo?A2A?A?A2nu2i4i  c;54»4?os:?4i^U45?n3iPA 
:  l0*5,j20P032^n3n?n2A2A2A?A2A2APA2A2U?A2A2An7 
:  10553n002A2A?nufl'«5S*2nuF42uA4S«4  35»*?OU°c337F 
:  10554O00 2PH l<4  4454u?02A?A2A?A?4  9A2A2A?fl 
:  1 0^550002  A  2  A?pU3t4BUc,(4^UB20535Su020<4552525B 
:  105560004F52?r>2A2A2A2A?A24?A2A2A?P544^52FR 
J  1 05570  0  04p494r4  1  UP  204  3«*F4F54  5?4F«<r204*55PF 
:  10558000HF1* 35U494F4F 5^204 354uC2D2«3F2c>?0  IP 
:l0559n002A2A?A202^4*l2Q205?t*55t*5552'4F?05Uf.7 
:  l055A0004F?0«*nUF4E49544F52?028422a205345F9 
:  1055Bo004F442o<4053«72o32203B202843?920527F 
:  10S5Cn00455420*44F204i5353403R20?R442945F6 
:  105500004C'»5544520494f?054455A543R202R,*5PP 
:  lo55Eo002c>?053454F442o?04P534720313R2n284P 
:1055F00046292P4  35552534F5??04C454654 3^2098 
:  105600002RU7?o205249474p54  3R20284B294F4004 
:  10561 000453B202849294rS3455254204Q4E205499 
:  10562000455854 3B202020284R29205343524P4CAF 
:  105630004C?05S503R202«4c2920444F574F.3P20AF 
:  10564  0002Ri«E2o2  04  24 153494  320494E505554  3R4F 
:  1056500020?851?9205441423R202R5229455052AC 
:10566000494e54  3r202020?853?9454152434R3b7? 
!  10567o00202855292n484s4C502028562c»204C4*FQ9 
:  105680004 1442040«*5404F52593B202857294F52FB 
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Puzzled 
About  Computers? 

Data  Dynamics  Technology  has  a  library  of  answers  . . 


Build  Your  Own  Working  Robot 
By  David  L.  Heiserman. 
234  pages,  $5.95 

Here  are  complete  instructions  — plans, 
schematics,  logic  circuits,  and  wiring 
diagrams— for  building  Buster,  the  most 
lovable  (and  mischievous)  mechanical  pet  in 
the  world!  He'll  serve  you  coffee  or  bring  you 
the  morning  papers.  He'll  forage  for  his  own 
"food"  and  scream  when  he  can't  find  it.  His 
"curiosity"  will  get  him  into  one  plight  after 
another,  but  Buster  has  the  capacity  to  get 
himself  out  of  trouble  just  as  easily  as  he  got 
into  it! 

Order  No.  TB841,  paper. 
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i  Master  Handbook  of  1001  Practical 
Electronic  Circuits 
Edited  by  Kendall  Webster  Sessions. 
602  pages,  $9.95 

Here  are  IC  and  transistor  circuits  for  practical- 
ly anything  and  everything—  with  ALL  the  data 
needed  to  put  them  to  work.  It's  the  ideal  sche- 
matic sourcebook  for  all  active  technicians, 
engineers,  experimenters,  amateurs  —  for 
anyone  who  must  occasionally  or  regularly 
construct  or  adapt  electronic  circuits  for  any 
purpose  whatsoever. 
Order  No.  TB800,  paper. 


in  learning  an  algorithmic  approach  to  problem 
solving.  The  text  itself  does  not  teach  this  sub- 
ject; indeed,  there  is  some  question  as  to 
whether  the  subject  can  really  be  taught.  What 
this  text  does  is  teach  a  vehicle  by  which 
algorithmic  problem  solving  can  be  learned. 
The  vehicle  is  the  FORTRAN  language. 
Order  No.  PH3385-8,  paper. 


Problem  Solving  with  FORTRAN 
By  Donald  D.  Spencer. 
320  pages,  $12.40 

Here  is  a  text  for  those  who  would  like  to  be 
able  to  use  computers  to  solve  problems  and 
to  help  in  making  decisions.  It  is  designed  for 
the  beginner  in  computer  programming, 
assuming  one  algebra  course  as  the  minimal 
mathematical  knowledge.  The  aim  throughout 
is  to  keep  the  material  as  simple  and 
understandable  as  possible. 
Order  No.  PH0094-3,  paper. 


Scientific  and  Engineering  Problem- 
Solving  with  the  Computer. 
By  William  Ralph  Bennett,  Jr. 
457  pages,  $22.30. 

A  completely  self-contained  introduction  to 
BASIC  programming,  this  volume  includes  an 
elementary  introduction,  followed  by  chapters 
on  advanced  programming,  plotting  tech- 
niques, language,  dynamics,  random 
cesses,  wave  motion,  Fourier  series, 
tronics  and  communication. 
Order  No.  PH 5807-2,  cloth. 


i  Operating  Data  Entry  Systems 
By  Peggy  Hanson. 
290  pages,  $12.40 

How  does  the  machine  operator  correct  er- 
rors? What  steps  are  required  when  the 
machine  jams?  What  are  the  basic  procedures 
for  operating  the  various  IBM  machines? 
These  basic  questions  illustrate,  in  part,  the 
practical  topics  explained  in  Operating  Data 
Entry  Systems. 
Order  No.  PH  781 9-6,  paper. 
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The  Systems  Analyst:  How  to  Design 
Computer-Based  Systems 
By  Jerry  T.  Atwood.  225  pages,  $10.95 

This  text  is  all  about  the  systems 
analyst— who  he  is,  what  he  does,  and  how  he 
does  it.  From  the  first  decision  whether  or  not 
to  use  a  computer  for  a  specific  problem,  to  ac- 
tually installing  a  completed  system,  the  book 
contains  all  the  latest  principles  and  tech- 
niques that  comprise  the  field  of  systems 
analysis.  It  shows  how  to  formally  plan  a 
system  .  .  .  write  flowcharts  .  .  .  specify  output 
. . .  create,  collect,  and  control  input . . .  and  ef- 
fectively process  data. 
Order  No.  HAY5102-6,  cloth. 


I  Techniques  of  Program  Structure 
and  Design.  By  Edward  Yourdon. 
364  pages,  $21.10 

This  book  is  an  up-to-date  and  modern  discus- 
sion of  program  design  philosophies  and 
methods.  It  presents  very  practical  strategies 
for  developing  modular  programs  that  are 
relatively  easy  to  run  and  maintain. 
Order  No.  PH1702-X,  cloth. 


Semiconductor  Circuit  Elements 
By  T.D.  Towers  and  S.  Libes. 
309  pages,  $6.45 

This  compact  volume  provides  a  much  needed, 
comprehensive  survey  of  the  vast  array  of 
semiconductor  devices  and  a  simple  classif- 
cation  into  groups.  For  each  device,  the 
authors  discuss  its  principles  of  operation  and 
all  the  relevant  information,  including  alter- 
native symbols,  types  of  encapsulations,  with 
sketches,  ratings  and  characteristics,  number- 
ing systems,  and  common  "workhorse"  types. 
Order  No.  HAY0859-7,  paper. 


Ten  Statement  FORTRAN  plus 
FORTRAN  IV. 
By  Michael  Kennedy  &  Martin  B.  Solomon. 
579  pages,  $11.20 

This  text  has  been  designed  to  aid  the  student 


How  to  Plan  &  Install  Electronic 
Burglar  Alarms. 
By  Howard  Bierman.  120  pages,  $4.95 

Worried  about  burglars?  With  this  handy  do-it- 
yourself  guide  to  burglar  systems,  you  can  get 
the  protection  you  need  for  your  home  or  apart- 
ment—and save  hundreds  of  dollars.  In  simple 
straightforward  language,  it  explains  basic 
alarm  components  and  how  they  fit  together  to 
create  an  electronic  watchdog.  Your  wired  or 
wireless  system  can  include  smoke  detectors 
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Collecting  magazines  can  bring  headaches  —  not 
to  mention  dust,  ripped  pages  and  misplaced 
copies.  If  you  use  back  issues  of 
INTERFACE  AGE  as  reference  material,  nothing 
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copies.  Data  Dynamics  Technology  is  now  offer- 
ing deluxe  binders  and  slip  cases  which  will  place 
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fingertips.  Each  binder  and  slip  case  is  con- 
structed of  a  handsome  blue  vinyl  with 
INTERFACE  AGE  stamped  in  gold  foil  on  the 
front  cover  and  spine.  These  rugged  binders  and 
slip  cases  can  hold  12  issues  each  and  will  pro- 
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to  warn  against  fire,  and  also  ultrasonic  or 
microwave  detectors  and  electric  eyes.  The 
book  even  shows  you  how  to  detect  electronic 
bugs. 

Order  No.  HAY5734-2.  paper. 


Modern  Electronic  Security 
Systems.  By  Steven  Hahn. 
172  pages,  $12.95 

Here  is  a  complete  guide  to  today's  electronic 
security  systems  for  business,  industry,  and 
the  home.  It  spans  the  whole  range  of  currently 
available  systems,  and  places  heavy  emphasis 
on  the  latest  developments  —  including  Dop- 
pler  techniques  and  signal  processing,  as  well 
as  sonic,  ultrasonic,  radio-frequency,  visible 
light,  and  infrared  volumetric  approaches. 
Order  No.  HAY5826-8.  cloth. 

'  J'mJ    How  t0  Get  the  Most  0ut  of  Y°ur 

Low-Cost  Electronic  Calculator 
By  Ronald  M.  Benrey.  106  pages,  $4.95 

This  handbook  will  turn  your  calculator  into  a 
constant  companion,  instantly  performing 
dozens  of  mathematical  feats  you  once  thought 
impossible  or  too  tough  to  tackle.  If  you  own  a 
calculator,  or  plan  on  getting  one,  you  owe  it  to 
yourself  to  have  this  book  around  ...  to  save 
money  at  home  ...  to  help  on  the  job  ...  or  just 
for  fun. 

Order  No.  HA  Y5942-6,  paper. 


TYCHON's  8080  Octal  and 
Hex  Code  Cards 

The  code  cards  are  a  slide  rule-like  aid  for  pro- 
gramming and  debugging  8080  software.  Both 
cards  contain  all  the  standard  mnemonics  and 


either  their  corresponding  octal  or  hex  codes. 
The  pocket  size  cards  are  color-coded  and  are 
6.5  by  3  inches  (16  by  8  cm)  with  instructions 
provided.  The  back  of  both  cards  is  printed 
with  an  ASCII  code  chart  for  all  128  characters 
plus  the  8080's  status  word  and  register  pair 
codes.  $2.95  each. 
Allow  3  to  4  weeks  delivery. 

Computers  &  Their  Uses 

By  William  H.  Desmond.  427  pages,  $16.80 

Order  No.  PH5498-5,  cloth. 
Advanced  BASIC 

By  James  S.  Coan.  192  pages,  $6.95 

Order  No.  HAY5855-1,  paper. 

An  Introduction  to  Microcomputers:  Volume  1, 
Basic  Concepts 

By  Adam  Osborne.  282  pages,  $7.50. 
Order  No.  OSB2001,  paper. 
APL:  A  Short  Course 

By  Sandra  Pakin  and  the  Staff  of  Computer 

Innovations.  157  pages,  $13.10. 

Order  No.  PH8877-7,  paper. 

COBOL  for  Beginners 

By  Thomas  Worth.  369  pages,  $12.10. 

Order  No.  PH9378-2,  paper. 

Digital  Trouble  Shooting:  Practical  Digital 

Theory  &  Troubleshooting  Tips 

By  Richard  E.  Gasperini.  180  pages,  $8.95. 

Order  No.  HAY5708-3,  paper. 

Digital  Experiments:  Workbook  of  IC 

Experiments 

By  Richard  E.  Gasperini.  177  pages,  $8.95. 

Order  No.  HAY5713  X,  paper. 

The  BASIC  Workbook:  Creative  Techniques  for 

Beginning  Programmers 

By  Kenneth  E.  Schoman,  Jr.  117  pages,  $4.25. 

Order  No.  HAY5104-2,  paper. 

Organizing  &  Documenting  Data  Processing 

Information 

By  Thomas  R.  Gildersleeve.  152  pages,  $7.95. 

Order  No.  HAY5739-3.  paper. 

Digital/Logic  Electronics  Handbook 

By  Samuel  D.  Stearns.  308  pages,  $6.95. 

Order  No.  TB774,  paper. 

Display  Electronics 

By  Ken  Tracton.  252  pages,  $5.95. 

Order  No.  TB861,  paper. 

Basic  Digital  Electronics  —  Understanding 

Number  Systems.  Boolean  Algebra  & 

Logic  Circuits 

By  Ray  Ryan.  210  pages,  $4.95. 

Order  No.  TB728.  paper. 
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STAR-SHIP  SIMULATION 
PART  II  OF  III 

by  Roger  C.  Garrett* 


'  TIME 

VARIABLE 

VALUE 

COMMENT 

000000  : 

Kljtj 

1 

INITIALIZE  ALL  MODULES 

000000  : 

Kl{2) 

000000  : 

Kl(3) 

000000  : 

Kl(4) 

000000  : 

Kl(5) 

000000  : 

Kl(6) 

000010  : 

Ll(1) 

TURN  ON  ALL  MODULES 

000010  : 

Ll(2) 

000010  : 

Ll(3) 

000010  : 

Ll(4) 

000010  : 

Ll(5) 

000010  : 

Ll(6) 

000020  : 

WF 

WF+  1 

CREATE  A  NEW  ENEMY 

000020  : 

QG(WF) 

ZA  +  1437 

NEAR  THE  ENTERPRISE 

000020  : 

RG(WF) 

AB  +  496 

000020  : 

SG(WF) 

BB 

GOING  IN  THE  SAME  DIRECTION 

000020  : 

TG(WF) 

CB 

AND  SPEED  AS  THE  ENTERPRISE 

000035  : 

BH(WF) 

1 

MAKE  IT  AN  UNCONDITIONAL  ATTACK  T 

00040  : 

LA(3) 

12 

MAKE  THE  ENTERPRISE'S  PHASER  STAT 

NUMBER  3  UNRELIABLE 

000150  : 

OA(2) 

0 

KNOCK  OUT  AFT  DEFLECTOR  SHIELD 

000245  : 

XF(WF) 

0 

KNOCK  OUT  ENEMY'S  DEFENSIVE  WEAPON 

001025  : 

BH(WF) 

3 

MAKE  ENEMY'S  MISSION  TO  BE  ESTABLISHED 

PEACE  TREATY 

Figure  B.1  Here 


This  is  Part  II  of  a  three-part  presentation.  Part  I 
published  last  month  defined  simulation,  explained  its 
uses  and  covered  systems  planning  a  program  for  a  suc- 
cessful simulation  of  events  anticipated  in  the  real 
world,  or  as  in  this  case,  in  the  parareality  of  science 
fiction.  —Editor 

MAJOR  FUNCTION  IDENTIFICATION 

1 .  COMMAND  CONTROLLER 

2.  ENGINEERING 

3.  COMMUNICATIONS 

4.  NAVIGATION 

5.  SCIENCES 

6.  MEDICAL  SYSTEMS 

7.  HELM 

MAJOR  FUNCTIONS  OBJECTIVES 

COMMAND  CONTROLLER:  The  scenario  and  its 
associated  module,  the  Command  Controller,  make  it 
possible  for  a  given  sequence  of  events  to  be  run  more 
than  once,  allowing  the  operators  to  try  different 
methods  of  handling  the  given  problems.  This  is  dif- 
ferent from  the  average  STAR  TREK  program  which  has 
no  well-defined  sequence  of  events.  It  is  controlled  by 
operator  actions  and  certain  pseudo-random  variables. 
In  the  simulation,  on  the  other  hand,  the  Command  Con- 
troller has  access  to  all  of  the  variables  throughout  all  of 
the  modules  and  thus  controls  the  tactical  situations 
presented  to  the  operators. 

In  its  simplest  form  (and  the  form  in  which  it  is  used  in 
this  simulation)  a  scenario  is  a  set  of  events  and  the 
times  at  which  they  are  to  occur  (there  is  a  real-time 
clock  controlled  by  the  helm  module).  A  sample  scenario 
is  shown  in  Figure  B.1. 


'President,  Rhode  Island  Computer  Hobbyist  Club  (RICH). 


This  scenario  is  pseudo-code  to  load  certain  values 
into  the  variables  in  the  various  modules.  For  instance, 
to  cause  damage  to  phaser  bank  3  the  scenario  might 
specify  to  change  the  variable  named  KA(3)  from  what- 
ever is  its  current  status  to  a  zero,  indicating  severe 
damage.  The  module  which  monitors  that  variable  would 
soon  recognize  the  change  in  status  and  report  it,  via  an 
appropriate  display,  to  the  operator. 

The  scenario  is  read  as  input  to  the  Command  Con- 
troller. The  function  of  the  Command  Controller  is  to 
execute  the  commands  in  the  scenario  at  the  appropri- 
ate times.  This  eliminates  the  need  to  write  an  entirely 
new  simulation  each  time  a  different  scenario  is  to  be 
run.  The  scenario,  then,  actually  defines  the  mission  of 
the  star  ship.  By  writing  an  appropriate  scenario  just 


SYSTEM  OBJECTIVE 

A.  To  develop  a  software  system  which  will  simulate  the 
functions  available  on  a  Constitution  class  Star  Ship  (the 
Enterprise). 

B.  To  develop  the  software  for  a  multi-operator  mode  in 
which  each  operator  assumes  the  role  of  a  particular  offi- 
cer on  the  bridge  including  Captain,  Navigator,  Communi- 
cations Officer,  Engineer,  etc.  and  each  one  having  his 
own  display  and  input  terminal. 

C.  To  simulate  the  actions  (intelligence  and  tactical 
maneuvers)  of  a  random  number  of  enemy  and  Federation 
space  ships  within  a  simulated  universe. 
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about  any  of  the  STAR  TREK  episodes  could  be  simu- 
lated. Indeed,  the  only  limit  to  the  kinds  of  missions  that 
this  system  could  simulate  is  the  user's  imagination. 

This  kind  of  simulation  is  used  by  the  armed  forces  to 
simulate  war  games.  Several  teams  of  officers  operate 
simulated  systems  using  a  given  scenario  (tactical  situ- 
ation) and  then  the  performances  of  each  of  the  teams 
are  compared.  The  purpose  of  this  exercise  is  to  give  the 
officers  experience  in  handling  combat  situations 
without  any  of  the  dangers. 

The  scenario  described  above  is  a  very  simple  one, 
allowing  only  a  time-controlled  set  of  events.  Now  let's 
look  at  a  more  powerful  type  (not  used  in  this  simulation). 

This  scenario  is  a  type  of  program  being  executed  in- 
terpretively  by  the  Command  Controller.  However,  the 
instruction  set  for  the  scenario  is  very  limited  (for  our 
purposes,  that  is:  it  could  just  as  easily  be  expanded).  I 
have  allowed  only  one  type  of  instruction,  but  it  is  a 
powerful  statement  and  sufficient  to  give  the  command 
control  operator  complete  control  of  the  sequence  of 
events.  The  statement  is  CONDITIONAL  ASSIGNMENT 
and  takes  the  following  form: 

Condition  :  variable  name  :  value  :  comment 

The  condition  is  a  logical  expression;  variable  name  is 
the  name  of  some  variable  in  the  common  data  area; 
value  is  the  value  to  assign  to  the  variable,  and  comment 
is,  quite  naturally,  a  comment  to  describe  the  function 
of  the  statement.  For  example, 

Ml  =  0032  :  NA(1) :  0  :  WHEN  THE  TIME  REACHES  0032 
SET  THE  STATUS  OF  DEFLECTOR  SHIELD  NUMBER  1 
TO  ZERO 

"NA(1)"  is  the  name  of  the  variable  containing  the  cur- 
rent time,  the  equals  sign  is  a  logical  operator.  "NA(1)" 
is  the  name  of  the  variable  containing  the  status  value  of 
deflector  shield  number  1,  0  is  the  value  to  be  assigned 
to  "NA(1)",  and  the  comment  describes  what  the  state- 
ment does.  At  a  minimum  the  numerical  operators  of 
addition,  subtraction,  multiplication,  and  division,  the 
relational  operators  greater  than,  less  than,  and  equal 
to,  and  the  logical  operators  AND,  OR,  and  NOT  should 
be  recognized  in  the  conditional  portion  of  the  state- 
ment. At  least  the  numerical  operators  should  be 
recognized  in  the  value  section.  See  Figure  B.2. 

The  conditional  assignment,  then,  is  a  form  of  IF 
statement,  or  more  accurately  a  WHEN  statement. 
When  the  condition  is  found  to  be  true  then  the  variable 
is  assigned  the  given  value.  This  means  that  each  state- 
ment in  the  scenario  must  be  checked  each  time  the 
Command  Controller  module  is  executed.  The  effect  is 
that  the  scenario  is  a  program  which  is  repeatedly  run 
during  the  execution  of  the  simulation. 


This  gives  the  programmer  greater  control  over  the 
operation  of  the  simulator.  Most  simple  statements  wiM 
specify  when  an  event  is  to  occur.  With  the  use  of  the 
more  involved  relational  and  logical  operations,  the  pro- 
grammer can  make  the  sequence  of  events  conditional 
and  quite  involved  (implying  realistic).  It  is  through  the 
use  of  this  type  of  scenario  that  actual  episodes  of  the 
STAR  TREK  television  show  could  be  simulated. 

The  Command  Controller  module  allows  the  following 
operator  commands: 

INITIALIZE  ALL  MODULES 

INITIALIZE  A  PARTICULAR  MODULE 

BEGIN  EXECUTION  OF  ALL  MODULES 

BEGIN  EXECUTION  OF  A  PARTICULAR  MODULE 

HALT  EXECUTION  OF  ALL  MODULES 

HALT  EXECUTION  OF  A  PARTICULAR  MODULE 

DISPLAY  VALUE  OF  ALL  COMMON  DATA  VARIABLES  FOR  A 

PARTICULAR  MODULE 
DISPLAY  VALUE  OF  A  PARTICULAR  COMMON  DATA  VARIABLE 
ASSIGN  VALUE  TO  A  PARTICULAR  COMMON  DATA  VARIABLE 
RANDOMIZE  VALUE  OF  A  PARTICULAR  COMMON  DATA  VARIABLE 
RANDOMIZE  VALUES  OF  ALL  COMMON  DATA  VARIABLES  OF  A 

PARTICULAR  MODULE 
LOAD  A  SCENARIO 
RUN  THE  LOADED  SCENARIO 
HALT  THE  SCENARIO 

COMMUNICATIONS:  The  Communications  Module  is 
responsible  for  maintaining  the  status  of  intra-ship  as 
well  as  inter-space  communications  and  the  location  of 
personnel.  It  receives  and  displays  messages  coming 
from  the  various  stations  throughout  the  ship  and  from 
other  craft  and  planets.  It  also  enables  the  Enterprise  to 
send  and  receive  messages  (e.g.  distress  calls)  and  ini- 
tiate the  transfer  of  personnel  from  one  section  of  the 
Enterprise  to  another. 

This  last  function  is  of  particular  importance  since  it 
is  through  the  Communications  Officer  that  mainte- 
nance personnel  are  sent  to  repair  damaged  hardware, 
medical  personnel  are  dispatched  to  the  intensive  care 
unit,  search  parties  are  sent  to  the  shuttlecraft,  etc. 

The  valid  communications  commands  are: 

DISPLAY  MESSAGE  FROM  SENDER 
SEND  DISTRESS  MESSAGE 
REQUEST  PERSONNEL  MOVEMENT 
REQUEST  AID  FROM  A  FEDERATION  SHIP 
SEND  PEACE  TREATY  OFFER 
ACCEPT  PEACE  TREATY  OFFER 
REJECT  PEACE  TREATY  OFFER 

NAVIGATION:  The  Navigation  Module  maintains  and 
reports  the  status  of  the  navigation  computer.  It  allows 
courses  to  be  set  and  laid  in  for  point-to-point  travel.  It 
calculates  courses  for  obtaining  and  breaking  orbits 
around  planets  or  other  objects  utilizing  the  navigation 
"computer."  It  provides  a  display  of  the  projected 
universe  and  the  local  sector  including  the  Enterprise's 
current  position  and  course  as  well  as  the  course  of 
enemy  and  friendly  craft.  It  maintains  the  ship's  chrono- 
meter (real-time  clock).  It  simulates  the  intelligence  and 
tactical  maneuvers  of  enemy  and  Federation  space  craft 
and  the  Enterprise  shuttlecraft.  It  simulates  the  natural 
physical  interactions  of  stellar  objects  such  as  class  of 
sun,  mass,  gravity,  atmospheric  composition,  orbits  of 
planets  and  its  moons  (if  any)  etc. 

The  intelligence  of  targets  is  not  in  that  they  can 
learn,  but  rather  that  they  react  in  an  intelligent  and 
reasonable  manner.  Unlike  most  STAR  TREK  games 
where  the  enemy  craft  sit  in  one  spot  and  fire  only  when 
the  Enterprise  makes  a  move,  the  enemy  craft  in  the 
simulation  roam  throughout  the  universe,  some  looking 
to  attack  Federation  space  ships,  others  trying  to  con- 
quer civilizations,  others  delivering  goods  or  weapons, 


Ml  =  00134 
Ml  =  01037 
LB>98 

(CB>7).OR.(EB<20) 


((ZA>43)&(ZA(<45))& 
«AB>92)&(AB<95)) 


Ml  =  001347 

(ZA  =  C(A))&(AB=D(A)) 


CD(1)>30 


FB  =  0 
FA(1)  =  40 
FA(1)=100 

BB  =  BB-1 


ZA  =  9347,  AB  =  448 


H(A)=HA(A)  +  39 


BH(3)  =  2,  BH(4)  =  2 


COMMENT 

AT  TIME  =134  DISABLE  THE 
ENTERPRISE  NAVIGATION 
AT  TIME  =1037  MAKE  THE 
CAPTAIN  SICK 

WHEN  INTENSIVE  CARE  UNIT 
FUNCTIONAL  STATUS  GOES 
98%  CURE  THE  CAPTAIN 
IF  ENTERPRISE  SPEED  GOES 
WARP  7  OR  OPSTAT  OF  NAVI- 
GATION COMPUTER  GOES  LESS 
THAN  20  REVERSE  DIRECTION 

WHEN  ENTERPRISE  ENTERS  THIS 
ZONE  CAUSE  A  TIME  WARP 
A  DIFFERENT  TIME  ZONE 
AT  TIME  =1347  DELETE  ALL 
FEDERATION  SHIPS 
IF  ENTERPRISE  GETS  CLOSE 
TO  PLANET  A  THEN  INCREASE 
PLANET  A'S  RADIATION 
IF  TRANSPORTER  FUNC  STATUS 
GOES  BELOW  30  THEN  SET 
MISSION  OF  TWO  ENEMY  SHIPS 
TO  UNCONDITIONAL  ATTACK 


Figure  B.2  Fancy  Scenario 


There  are  Federation  craft  as  well.  They,  too,  are  intelli- 
gent. Indeed,  there  can  be  battles  waged  between 
enemy  and  Federation  craft  at  one  end  of  the  universe 
as  the  Enterprises  traverses  the  other  end  completely 
unaware  of  the  encounter.  A  war  may  be  won  without 
the  Enterprise  even  knowing  about  it. 

The  valid  navigation  commands  are: 

SET  COURSE  TO  COORDINATES 
SET  COURSE  TO  STAR/PLANET 

SET  COURSE  TO  ENEMY/FEDERATION  SPACE  CRAFT 
SET  VELOCITY 
SET  DIRECTION 
ESTABLISH  ORBIT 

SCIENCES:  The  Sciences  Module  monitors  the  func- 
tional status  of  the  life  support  systems,  including  food, 
air,  and  water  supply.  It  also  monitors  the  life  forms, 
gravity,  radiation,  functional  status,  and  fire  power  of 
planets  and  other  space  craft. 

The  Science  Officer  can  request  sensor  data  of  stellar 
objects  or  general  sensor  scan  of  areas  of  space. 

The  valid  Science  Officer  commands  are: 

SCAN  STELLAR  OBJECT 
SCAN  AREA 

SCAN  ENEMY/FEDERATION  SPACE  CRAFT 
SCAN  RANDOMLY 

ENGINEERING:  The  Engineering  Module  maintains 
the  status  of  the  shuttlecraft,  transporters,  energy  sup- 
ply, space/warp  and  impulse  engines,  main  craft  struc- 
tural damage,  turbo-elevators,  etc.  It  allows  the 
Engineer  to  specify  the  distribution  of  energy  to  the 
various  sections  of  the  ship. 

The  valid  Engineering  Officer  commands  are: 

SET  ENERGY  SUPPLY  TO  DEVICE 

SET  ENERGY  SUPPLY  TO  SHIP  SECTION 

REPORT  STATUS  OF  DEVICE  (SHUTTLECRAFT,  TRANSPORTERS, 
SPACE/WARP  ENGINES,  ETC.) 

MEDICAL  MODULE:  The  Medical  Module  maintains 
the  health  status  of  all  of  the  crew  members.  It  keeps 
track  of  the  number  and  status  of  its  patients,  the  pa- 
tient capacity  of  the  medical  stations,  the  medical  per- 
sonnel, the  functional  status  of  its  intensive  care  units 


Ampie  juice 


Constant  voltage  power  supplies 
by  Parasitic  Engineering. 


Give  your  Altair,  IMSAI 
or  custom  system  the 
power  it  needs  to  keep 
your  programs  up  and 
running  through  brown- 
outs and  power  fluctua- 
tions.  The  famous 
Parasitic  Enginering 
Constant  Voltage  Power 
Supplies  deliver  full  out- 
put with  line  voltages  as 

1210  10th  St.,  Berkeley,  CA  94710 


low  as  90  volts  or  as  high 
as  140  volts.  12-amp  kit 
designed  for  Altair  8800- 
(A),  $90  postpaid.  Uni- 
versal 20-amp  kit,  $200 
postpaid.  (Cal.  res.  add 
tax) 
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Thinker 
Toys 


See  it  at  your  local  computer  shop. 
Or  place  BAC/MC  orders  to  800-648-5311. 
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and  other  hardware. 

While  there  is  no  operator  input  to  the  Medical 
Module,  and  hence  no  need  for  a  Medical  Officer,  there 
is  a  display  of  the  medical  data.  The  only  operator  input 
to  this  module  is  indirectly  through  the  Communications 
Officer.  When  crew  members  (not  the  actual  operators) 
are  found  to  be  sick  (diminishing  health  status)  the 


MESSAGES  PENDING 


PERSONNEL  (LOCATIONS) 


MESSAGES  PENDING 


PERSONNEL 
NAME       RANK  LOC 


COMMUNICATIONS  COMMANDS: 


ALERT 


Figure  B.3  Communications  Display:  Preliminary  Functional  Design 
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Figure  B.4  Navigation  Display: 
Preliminary  Functional  Design 
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NAVIGATION  COMMAND: 


Figure  B.5  Sciences  Display:  Preliminary  Functional  Design 
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Communications  Officer  sends  them  a  message  to  pro- 
ceed to  the  intensive  care  unit.  While  they  are  there  their 
health  condition  will  improve  (or  worsen)  depending 
upon  the  functional  and  operational  status  of  the  inten- 
sive care  unit,  the  medical  computer,  and  medical 
research  laboratory,  the  number  of  patients,  the  number 
of  medical  personnel,  and  the  available  energy. 

HELM:  The  Helm  Module  maintains  the  status  of  the 
offensive  and  defensive  weapons.  It  allows  the  firing  of 
phasers  and  photon  torpedoes  and  the  control  of  the 
deflector  shields. 
The  valid  Helm  commands  are: 

FIRE  PHASERS 

FIRE  PHOTON  TORPEDO 

SET  DEFLECTOR  SHIELD 

MAJOR  FUNCTIONS  INTERFACE 

Each  module  in  this  simulation  is  a  subroutine  with 
access  to  a  common  data  area.  It  is  assumed  that  all 
modules  reside  in  main  memory  and  are  executed  sequen- 
tially under  control  of  the  Command  Controller.  A  por- 
tion of  main  memory  is  reserved  as  a  common  data  area 
and  all  modules  have  read/write  access  to  it.  What  fol- 
lows is  a  list  of  the  variables  in  this  common  data  area. 

Text  enclosed  in  angle  brackets  <  >  defines  the  major 
classification  of  the  variables  that  follow.  Text  followed 
by  a  colon  (:)  indicates  a  sub-classification.  Each  actual 
variable  is  preceded  by  a  one  or  two  characters-variable 
names.  A  more  descriptive  multi-character  name  would 
be  preferred  but  this  system  was  designed  with  BASIC 
in  mind  as  the  implementing  language.  Data  identifica- 
tions followed  by  a  set  of  parentheses  (  )  indicate  an 
array  variable.  A  number  within  the  parentheses 
specifies  the  dimension  of  the  array.  Where  no  number 
appears  within  the  parentheses  the  array  size  is 
unspecified  (or  random).  Commas  within  parentheses 
indicate  additional  dimensions  (e.g.  (,)  means  a  two- 
dimensional  array  with  each  dimension  unspecified). 
Text  enclosed  in  square  brackets  [  ]  denotes  information 
about  the  variable  such  as  the  numerical  range  or  units. 
REL  means  "relative  to"  and  OPSTAT  stands  for  "opera- 
tional status."  So  REL:  OPSTAT  implies  that  the  value  of 
the  associated  value  is  related  to  the  operational  status 
of  the  associated  device  and  the  actual  relationship  is 
defined  in  the  logic  flow  definitions. 

For  example,  under  ENTERPRISE  SHUTTLECRAFT 
DATA  the  line  LOCATION(6,2)  indicates  an  array,  each 
element  of  which  specifies  the  X  and  Y  coordinates  of 
one  of  the  six  shuttlecraft.  The  SHUTTLECRAFT  PRO- 
PULSION TUBES  :  RELIABILITY  FACTOR  (6,2)  is  a  two- 
dimensioned  array.  Each  of  the  six  shuttlecraft  has  two 
propulsion  tubes.  So  DC(1,1)  holds  the  reliability  factor 
of  the  tube  number  one  on  shuttlecraft  number  one,  DC 
(1,2)  holds  the  reliability  factor  of  tube  two  craft  one,  etc. 


COMMON  DATA  AREA 


<STELLAR  DATA> 

STELLAR  OBJECTS  : 
NUMBER 

CLASSIFICATION(A) 


LOCATION  : 
C        X  COORDINATE(A) 
D       Y  COORDINATE(A) 

VELOCITY  VECTOR  : 
E  DIRECTION(A) 
F  SPEED(A) 
G  RADIUS(A) 
H      RADIATION  LEVEL(A) 
I  MASS(A) 

LIFE  FORMS  : 
J  NUMBER(A) 
K  CLASSIFICATION(A) 


INTELLIGENCE  QUOTIENT(A) 
OFFENSIVE  WEAPONS  : 


STAR 
[  2  :  BLACK  HOLE 
(  3  :  PARTICLE  CLOUD 
[  4  :  TIME/WARP 
[  5  :  PLANET 
[ 6 : MOON 


[0  -360  DEGREES  ] 


[  1  :  HUMANOID 
[  2  :  VEGETATION 
|  3  :  AQUATIC 
[  ETC. 
[ 0  -  300  ] 


VECTOR 
PACKAGING  MATERIALS 
SAVE  TIME  &  MONEY 


S100  CARDS-100  PLUG  CONTACTS-Convenient  universal 
tinned  pads  and  bus  lines.  For  interface,  memory  expansion, 
breadboarding.  Mount  almost  anything  anywhere  on  card. 

S100  CONNECTORS  for  WIRE  WRAPPING  or  SOLDERING 


BEAUTIFUL  Model  VP2 

NEW  VECTOR-PAK 
CASES  for  micro-computer 
circuitry,  assembled.  Constructed 

of  aluminum,  finished  in  vinyl.  Slide  out  covers  for  easy 
access.  Includes  card  guides,  heavy  chassis  plate,  perforated 
bottom  cover  for  cooler  operation. 

Card  guides  perpendicular  to  front  panel,  Model  VP1 ,  $1  28.30. 
Card  guides  parallel  to  front  panel,  Model  VP2,  $134.30. 


S100  MOTHER  BOARD,  $29.50.  11  positions  ready  for 
connectors.  Glass  epoxy,  plated  thru  holes,  circuitry  for 
active  termination,  12  tantalum  capacitors  and  instructions. 

PLUS  revolutionary  Slit-N-Wrap  wiring  tools,  Micro-Vector- 
bord,®  printed  circuit  kits,  I.C.  sockets,  extenders. 

Send  for  new  catalog. 

XXVECTOR  ELECTRONIC  COMPANY,  Inc. 

T/  )  1 2460  Gladstone  Avenue,  Sylmar,  CA  91 342 
phone  (213)  365-9661,  twx  910-496-1539 
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Figure  B.6a  Engineering  Displays:  Preliminary  Functional  Designs 
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Figure  B.6b 
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Figure  B.7  Medical  Display:  Preliminary  Functional  Design 
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Figure  B.8  Helm  Display:  Preliminary  Functional  Design 
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get  your 

hands 
on... 


r, 


Hands  on 

microprocessor 

short  course  with 

FREE  take  home 

microcomputer  included 

in  XY\e  $499  tuition.  (New  interfacing 

workshop  $299.)* 

Sept  14,  15,  16  Dallas,  TX 

Sept  19,  20,  21,  (22,  23)*  Houston,  TX 

Sept  26,  27,  28,  (29,  30)*  Washington,  DC 

Oct  11,  12,  13  Melbourne,  FL 

Oct  18,  19,  20  Denver,  CO 

Oct  26,  27,  28  Palo  Alto,  CA 

Oct  31,  Nov  1,  2,  (3,  4)*  San  Diego,  CA 

Nov  14,  15,  16,  (17,  18)*  Indianapolis,  IN 

Nov  28,  29,  30,  (Dec  1,2)*  Boston,  MA 

Dec  6,  7,  8  Detroit,  Ml 

Dec  12,  13,  14,  (15,  16)*  Chicago,  IL 

Jan  3,  4,  5  Mayaguez,  Puerto  Rico 

(Special  course  for  management) 

Learn  microprocessors  first  hand 
from  the  original  hands  on  people. 

For  more  information  call  Jerilyn  Williams, 
(317)  742-6802  or  write  Wintek  Corp., 
902  North  9th  Street,  Lafayette,  IN  47904 

6800  Hardware/Software 
Custom  Hardware/Software 
In-house  short  courses 


M  NUMBER(A) 

N  TYPE(A.M) 

O  FUNCTIONAL  STATUS(A,M) 

P  OPERATIONAL  STATUS(A.M) 

Q  RELIABILITY  FACTOR(A.M) 

R  ENERGY  REQUIREMENT(A.M) 

DEFENSIVE  WEAPONS  : 

S  NUMBER(A) 

T  TYPE(A.S) 

U  FUNCTIONAL  STATUSES) 

V  OPERATIONAL  STATUS(A,S) 

W  RELIABILITY  FACTOR(A.S) 

X  ENERGY  REQUIREMENT(A.S) 


[  1  =  SHIELD  SCREEN  ] 
(  0  -  100%  ] 
[  REL:  TYPE  ] 
[  0  -  100%  ] 

[UNITS  PER  UNIT-TIME,  REL:  OP  STAT} 


[ 1  =  PHASER 

[  2  =  PHOTON  TORPEDO  ) 

[0-  100%  ] 

(  REL:  TYPE  ) 

[  0  •  100%  ] 

[UNITS  PER  UN\T-T\ME,  REL.  OP  STAT] 


•  DATA  ASSOCIATED  WITH  THE  ENTERPRISE- 


CIRCLE  INQUIRY  NO.  62 


16K  RAM 


FULLY  STATIC 

INTRODUCTORY 


$450 


KIT  PRICE 


19"  RACK  S-100  BUS  CARD  CAGE 


RUGGED 
20  SLOTS 
EXTRUDED 
CHANNELS 


3US  TERMINATION 
GROUND  PLANE 
SOLDER  MASK 
12.25"Hx8"D 


ECT-100  CARD  CAGE  &  MOTHER  BOARD  KIT  $100 

ECT-100-F  with  20  CONNECTORS  &  GUIDES  KIT  $200 

ECT-100-8080  CARD  CAGE  MICROCOMPUTER  KIT  $320 

ECT-100-Z80  CARD  CAGE  MICROCOMPUTER  KIT  $420 

PS  HEAVY  DUTY  30A  POWER  SUPPLY  KIT  $100 

10  SLOT  TABLE  TOP  SYSTEMS 


WRITE  FOR  SYSTEMS  VARIATIONS  &  LOW  PRICES 

911111"* 


I 


j  mitt 


CPU's 

8080  or  Z80 
NEED  NO  FRONT  PANEL 
JUMP  ON  RESET  CIRCUIT 


MOTHER  BOARDS  10  SLOTS       20  SLOTS  or  21  SLOTS  $40,  $60  or  $62 

PROTOTPYING  BOARD  $28  EXTENDER  CARD  $24 

SHIPPING  EXTRA 

ELECTRONIC  CONTROL  TECHNOLOGY 

P.O.  BOX  6,  UNION,  NEW  JERSEY  07083 
(201)  686-8080 
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ENTERPRISE  PERSONNEL  DATA> 

PERSONNEL  : 
Y  NUMBER 
Z  NAME(Y) 
AA  RANK(Y) 


BA  INTELLIGENCE(Y) 
CA  LOCATION(Y) 


DA  DESTINATION(Y) 

EA      FUNCTIONAL  STATUS(Y) 

FA      HEALTH  STATUS(Y) 

ENTERPRISE  WEAPONS  DATA> 

<OFFENSIVE  WEAPONS> 

PHOTON  TORPEDO  TUBES  : 
GA     NUMBER  OF  PHOTON  TORPEDOS(4) 
HA     FUNCTIONAL  STATUS(4) 
IA       RELIABILITY  FACTOR(4) 
JA      ENERGY  REQUIREMENT 


1  :  CAPTAIN 

2  :  FIRST  OFFICER 
ETC. 

0   300  ] 

<0  :  NONEXISTENT  (DESTROYED) 

0  :  BRIDGE 

1  :  SCIENCES  LABORATORY 

2  :  ENGINEERING 

3  :  BRIG  (PRISON) 

4  :  SECURITY 

5  :  NAVIGATION  COMPUTER 

6  :  MEDICAL  RESEARCH  LABORATORY 

7  :  MEDICAL  COMPUTER 

8  :  TURBO-ELEVATOR  COMPUTER 

9  :  TRACTOR  BEAM 
FOOD  PROCESSING  PLANT 
OXYGEN  STORAGE 
WATER  STORAGE 
ENERGY  SUPPLY 
INTENSIVE  CARE  UNIT 
SENSOR  STATION 
2N  :  TRANSPORTER  STATION  N 
3N  :  TURBO-ELEVATOR  STATION  N 
4N  :  TURBO-ELEVATOR  N 
5N  :  SHUTTLECRAFT  N 
63  :  PHOTON  TORPEDO  TUBE  STAT 
75  :  PHASER  STATION 
85  :  DEFLECTOR  SHIELD  STATION 

90  -  99  :  TURBO-ELEVATOR  TUBE 
100  -  111  :  DETENTION  CELLS 
1000  •  1NNN  :  STELLAR  OBJECT 
SAME  CODES  AS  LOCATION  ] 
0  •  100%,  0  =  DEAD  ] 
0  -  10  .  0  =  DEAD  ] 


[  4  STATIONS  ] 

[  0  •  20  ] 

[  0  •  100%  ) 

[0  -  100%  ] 

[  UNITS  PER  FIRING  ] 


PHASER  STATIONS  : 
KA      FUNCTIONAL  STATUS(6) 
LA      RELIABILITY  FACTOR(6) 
MA     ENERGY  REQUIREMENT 


[  6  STATIONS  ] 

[  0  •  100%  ] 

[  0  •  100%  I 

[  UNITS  PER  FIRING  ] 


ENTERPRISE  DEFENSIVE  WEAPONS> 


DEFLECTOR  SHIELDS  : 

NA  FUNCTIONAL  STATUS(6) 

OA  OPERATIONAL  STATUS(6) 

PA  RELIABILITY  FACTOR(6) 

OA  ENERGY  REQUIREMENT 


ENTERPRISE  PROPULSION  DATA> 

SPACE/WARP  ENGINES  : 
RA  FUNCTIONAL  STATUS(2) 
SA  OPERATIONAL  STATUS 
TA  RELIABILITY  FACTOR(2) 
UA      ENERGY  REQUIREMENT 

IMPULSE  ENGINES  : 
VA      FUNCTIONAL  STATUS(4) 
WA     OPERATIONAL  STATUS(4) 
XA      RELIABILITY  FACTOR(4) 
YA      ENERGY  REQUIREMENT 


ENTERPRISE  NAVIGATION  DATA> 


ZA 
AB 

BB 
CB 

DB 
EB 
FB 
GB 


HB 
IB 
JB 


LOCATION  : 
X  COORDINATE 
Y  COORDINATE 

VELOCITY  VECTOR  : 
DIRECTION 
SPEED 

NAVIGATION  COMPUTER  : 
FUNCTIONAL  STATUS 
OPERATIONAL  STATUS 
RELIABILITY  FACTOR 
ENERGY  REQUIREMENT 


[  FORE,  AFT,  PORT,  STARBOARD,  TOP, 
|  BOTTOM 
[  0  •  100%  ] 
[  0  •  100%  ] 
[  0  -  100%  ] 

[  UNITS  PER  UNIT-TIME;  REL:  OPSTAT  ) 


[  2  ENGINES  ] 
[  0  •  100%  ] 
[0-20  WARP  ] 
[  0  -  100%  ] 

[  UNITS  PER  UNIT-TIME  ;  REL:  OPSTAT 

[  4  ENGINES  ) 
[  0  -  100%  ] 
[  0  -  100%  ] 
[  0  -  100%  ] 

[  UNITS  PER  UNIT-TIME;  REL:  OPSTAT  ] 


[0  -360  DEGREES  ] 
[  0  -  WARP  20  ] 

[  0  -  100%  ] 
[  0  ■  100%  ] 
[  0  -  100%  ] 

[  UNITS  PER  UNIT-TIME;  REL:  OPSTAT  ) 


ENTERPRISE  MEDICAL  SECTION  DAT A> 


RESEARCH  LAB  : 
FUNCTIONAL  STATUS 
OPERATIONAL  STATUS 
RELIABILITY  FACTOR 


[  0  -  100%  ] 
[  0  •  100%  ] 
[  0  -  100%  ] 
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Buy  Your  Computer  Off  the  Shelf 


What  you  don't  see  on  our  shelves  here,  you'll  probably  find  a  few  feet  away.  Our  stores  are  stocked 
with  computers,  components,  peripherals  and  supplies  from  every  major  manufacturer.  If  you  can't  come  to 
us,  we'll  ship  to  you  .  .  .  anywhere. 

Computer  Components   10 9Tue  Fri 

At  TWO  LOCatlOnS:      5848Sepulveda  Blvd.,  Van  Nuys,CA91411  (213)786-7411  closed  Monday 

4705  Artesia  Blvd.,  Lawndale,  CA  90260  (213)370-4842         10-6  Sat.-Sun. 


The  Byte  Shop  is  Ready,  Willing  and  Able  to 
satisfy  your  computing  needs. 


Ready 

Your  Byte  Shop  is  ready  to 
supply  computer  products  off 
the  shelf  for  the  computer  hob- 
biest,  experimenter,  home  enter- 
tainer, or  business  entrepreneur. 
Computers  in  kit  form  or  assem- 
bled and  tested. 

Willing 

Your  Byte  Shop  is  willing  to 
help  in  the  advice,  education, 
or  handholding  necessary  for 
your  selection  of  a  computer 
tailored  for  your  application. 

Able 

Your  Byte  Shop  is  able  to 
provide  the  full  service  and 
support  required  for  a  product 
of  sophistication. 

Why 

Because  Byte  Shop  wants  to 
be  your  Computer  Store. 

What  are  you  waiting  for? 
Come  on  in. 


Arizona 

Phoenix-East 

813  N.  Scottsdale  Rd. 

Phoenix-West 

12654  N.  28th  Drive 

Tucson 

2612  E.  Broadway 

California 

Berkeley 

15 14  University  Ave. 
Burbank 

1812  W.  Burbank  Blvd. 
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Campbell 
2626  Union  Ave. 
Diablo  Valley 
2989  N.  Main  St. 
Fresno 

3139  E.  McKinley  Ave. 

Hayward 

1 122  "B"  Street 

Lawndale 

16508  Hawthorne  Blvd. 

Long  Beach 

5433  E.  Stearns  St. 

Mountain  View 

1063  W.  El  Camino  Real 

Palo  Alto 

2233  El  Camino  Real 
Pasadena 

496  W.  Lake  Ave. 
Placentia 

123  E.  Yorba  Linda 

Sacramento 

6041  Greenback  Lane 

San  Diego 

8250  Vickers-Il 

San  Fernando  Valley 

18424  Ventura  Blvd. 

San  Francisco 

321  Pacific  Ave. 

Santa  Barbara 

4  West  Mission 

Stockton 

7910  N.  Eldorado  St. 

Thousand  Oaks 

2707  Thousand  Oaks  Blvd. 

Ventura 

2409  Main  St. 

Westminster 

14300  Beach  Blvd. 


Colorado 

Arapahoe  County 
3464  S.  Acoma  St. 
Boulder 
2040  30th  St. 

Florida 

Cocoa  Beach 

1325  N.  Atlantic  Ave.,  Suite  4 
CIRCLE  INQUIRY  NO.  67 


Ft.  Lauderdale 

1044  E.  Oakland  Park  Blvd. 
Miami 

7825  Bird  Road 

Minnesota 

Eagan 

1434  Yankee  Doodle  Rd. 

New  York 

Levittown 

2721  Hempstead  Turnpike 
Ohio 

Rocky  River 

19524  Center  Ridge  Rd. 

Oregon 

Beaverton 

3482  SW  Cedar  Hills  Blvd. 

Portland 

2033  SW4th 

Pennsylvania 

Bryn  Mawr 

1045  W.  Lancaster  Ave. 

South  Carolina 

Columbia 
2018  Green  St. 

Utah 

Salt  Lake  City 
261  S.  State  St. 

Washington 

Bellevue 

14701  NE  20th  Ave. 

Canada 

Winnipeg 

665  Century  St. 

Japan 

Tokyo 

Towa  Bldg.,  1-5-9 
Sotokanda 

BVTE  SHOP. 

the  affordable  computer  store 
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MICROCOMPUTER 
CATALOG! 


KB      ENERGY  REQUIREMENT 

INTENSIVE  CARE  UNIT  : 
LB      FUNCTIONAL  STATUS 
MB     OPERATIONAL  STATUS 
NB     RELIABILITY  FACTOR 
OB     ENERGY  REQUIREMENT 
PB      PATIENT  CAPACITY 

MEDICAL  COMPUTER  : 
QB     FUNCTIONAL  STATUS 
RB      OPERATIONAL  STATUS 
SB      RELIABILITY  FACTOR 
TB      ENERGY  REQUIREMENT 

ENTERPRISE  SHUTTLECRAFT  DATA 

UB    OPERATIONAL  STATUS(6) 

LOCATION  : 
VB     X  COORDINATE^) 
WB     Y  COORDINATE^) 

VELOCITY  VECTOR  : 
XB  DIRECTION^) 
YB  SPEED(6) 
ZB  MISSIONS) 


[  UNITS  PER  UNIT-TIME;  REL:  OPSTAT  | 

[  0  -  100%  ] 
[0  -  100%  ) 
[  0  -  100%  ] 

[  UNITS  PER  UNIT-TIME;  REL:  OPSTAT  ] 
[  0  -  30  :  REL:  OPSTAT  ] 

[  0  -  100%  ] 
[  0  •  100%  ] 
(  0  •  100%  ] 

(  UNITS  PER  UNIT-TIME;  REL:  OPSTAT  l 


AC  CARGO(6) 


JC 
KC 
LC 
MC 


[0-360  DEGREES  ] 

[  KILOMETERS  PER  SECOND  ] 

[  0  :  IN  SHUTTLE  BAY 

[  1  :  SEEK  SENSOR  DATA 

[  2  :  DELIVERY  CARGO 

[  3  :  TRANSPORT  PERSONNEL 


SHUTTLECRAFT  PROPULSION  TUBES  :  [  2  TUBES  FOR  EACH  OF 


BC  FUNCTIONAL  STATUS(6,2) 

CC  OPERATIONAL  STATUS(6,2) 

DC  RELIABILITY  FACTOR(6,2) 

EC  ENERGY  REQUIREMENT 


SHUTTLECRAFT  SENSOR  ARRAY  : 
FUNCTIONAL  STATUS(6) 
OPERATIONAL  STATUS(6) 
RELIABILITY  FACTOR(6) 
ENERGY  REQUIREMENT 


[  6  SHUTTLECRAFT 
[0  -  100%  ] 
[  0  -  100%  ] 
[  0  -  100%  ] 

[  UNITS  PER  UNIT-TIME;  REL:  OPSTAT  ] 


[  0  -  100%  ] 
[  0  -  100%  ] 
[  0  -  100%  ] 

[  UNITS  PER  UNIT-TIME;  REL:  OPSTAT  ] 


SHUTTLECRAFT  DEFENSIVE  WEAPONS  : 
PHASERS : 

FUNCTIONAL  STATUS(6,2)  (  0  -  100%  ) 

OPERATIONAL  STATUS(6,2)  [  0  -  100%  ] 

RELIABILITY  FACTOR(6,2)  [  0  -  100%  J 


ENERGY  REQUIREMENT 
SHUTTLECRAFT  OFFENSIVE  WEAPONS  : 
DEFLECTOR  SHIELDS  : 

NC  FUNCTIONAL  STATUS(6,2) 

OC  OPERATIONAL  STATUS(6,2) 

PC  RELIABILITY  FACTOR(6,2) 

QC  ENERGY  REQUIREMENT 


[  UNITS  PER  UNIT-TIME;  REL:  OPSTAT  ] 

S  : 

[  FORE,  AFT,  PORT,  STARBOARD, 
[  TOP,  BOTTOM 
[  0  -  100%  ) 
[  0  •  100%  ] 
[  0  -  100%  ] 

[  UNITS  PER  UNIT-TIME;  REL:  OPSTAT  ] 


ENTERPRISE  INTRA-SHIP  TRANSPORTATION  DATA> 


Hundreds  of  microcom- 
puter products  and  ac- 
cessories from  many 
manufacturers. 

Our  new  MICRO  77  Catalog  provides  you  with  a  single, 
easy  to  use  source  for  comparing  and  selecting  microcom- 
puters —  from  simple  low  cost  trainers,  to  advanced  systems 
designed  for  business,  scientific,  and  engineering  applications. 

Whether  you  choose  a  kit  or  fully  assembled  unit,  this  easy 
to  use  catalog  can  help  take  the  mystery  out  of  selecting  the 
computer  system  that  is  best  for  your  application. 

Included  in  this  catalog  is  a  convenient  glossary  of  terms 
for  reference,  and  sections  covering: 

MICROCOMPUTER  SYSTEMS 
PERIPHERALS 

DEVELOPMENT  AND  TEST  EQUIPMENT 
SOFTWARE 

BOOKS  AND  PROGRAMMED  COURSES 

Send  $1.00  (refundable  with  first  order)  for  your  copy 
today I 

miMcotn  system 

865  3rd  Street  South,  St.  Petersburg,  Fl  33701 


RC 

sc 

TC 
UC 


TURBO-ELEVATOR  : 
STATIONS  : 

FUNCTIONAL  STATUS() 
OPERATIONAL  STATUS() 
RELIABILITY  FACTOR() 
DESTINATION) 


CD 
DD 
ED 
FD 


[  0  -  100%  ] 
[  0  •  100%  ] 
[  0  •  100%  ] 
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TURBO-ELEVATOR  INTERCONNECT  TUBES  : 
VC      FUNCTIONAL  STATUS))  [  0  •  100%  ] 

WC     OPERATIONAL  STATUSO  [  0  •  100%  ] 

XC      RELIABILITY  FACTORQ  (  0  -  100%  ] 


TURBO-ELEVATOR  COMPUTER  : 
FUNCTIONAL  STATUS 
OPERATIONAL  STATUS 
RELIABILITY  FACTOR 
ENERGY  REQUIREMENT 


[  0  -  100%  l 
[  0  •  100%  ] 
[  0  -  100%  ] 

[  UNITS  PER  UNIT-TIME  ] 


ENTERPRISE  TRANSPORTER  DATA> 


STATIONS  : 

FUNCTIONAL  STATUS() 
OPERATIONAL  STATUSO 
RELIABILITY  FACTOR() 
ENERGY  REQUIREMENT 


[  0  •  100%  ] 
[  0  -  100%  ] 
[  0  •  100%  ] 

[  UNITS  PER  TRANSPORT;  REL  DISTANCE 


ENTERPRISE  TRACTOR  BEAM  DATA> 

TRACTOR  BEAM  : 
GD     FUNCTIONAL  STATUS  [  0  -  100%  ) 

HD     OPERATIONAL  STATUS  [  0  •  100%  ] 

ID       RELIABILITY  FACTOR  [  0  -  100%  ] 

JD      IDENTITY  OF  OBJECT  BEING  PULLED  [  SEE  PERSONNEL  DESTINATION 

[ CODES ] 

KD      ENERGY  REQUIREMENT  [  UNITS  PER  UNIT-TIME;  REL:  OBJECT 

(  MASS ) 

ENTERPRISE  LIFE  SUPPORT  SYSTEMS  DATA> 


LD  QUANTITY 

MD    NUTRITION  LEVEL 

ND     POLLUTION  LEVEL 

OXYGEN: 
OD  QUANTITY 
PD     POLLUTION  LEVEL 

OXYGEN  DISTRIBUTION  SYSTEM  : 
QD     FUNCTIONAL  STATUS 
RD     OPERATIONAL  STATUS 
SD      RELIABILITY  FACTOR 
TD      ENERGY  REQUIREMENT 

OXYGEN  RECYCLE  SYSTEM  : 
UD      FUNCTIONAL  STATUS 
VD     OPERATIONAL  STATUS 
WD     RELIABILITY  FACTOR 
XD      ENERGY  REQUIREMENT 

WATER  : 
YD  QUANTITV 


FOOD  SUPPLY  : 

[  0  100000  KILOGRAMS  ] 

[  0  •  100%  ] 

[  0  -  100%  J 

[0-1  BILLION  CUBIC  FEET  ) 
(  0  •  100%  ] 


[  0  -  100%  ] 
[  0  -  100%  ] 
[  0  -  100%  ] 

[  UNITS  PER  UNIT-TIME;  REL:  OPSTAT  ) 


[  0  -  100%  ] 
[  0  -  100%  ] 
[  0  -  100%  ] 

I  UNITS  PER  UNIT-TIME;  REL:  OPSTAT  ] 


Digital  IYIjcrq  Svsteiyis 

PRESENTS: 

a  16K  STATIC  RAM  '££ 


FOR  THE  S-100  BUS 


Uses  the  new  Intel  2114  4K  Static  RAM  (which  will  also  be  built  by  Motorola,  Signetics, 
Fairchild,  National,  T.I.,  Synertek,  NEC,  Intersil,  and  Fujitsu,  etc.).  Features  complete 
static  operation  (No  refresh  or  clocked  chip  select),  software  protect,  paging,  individually 
addressable  4K  blocks,  completely  buffered  address  and  data  lines,  fully  socketed. 
Available  with  8K  or  16K  of  memory. 

Prices:  8K  kit -$295;  16K  kit  -  S525;  8K  expansion  kit  •  $250  16K  assembled  and  tested  -  S595 


S-100  BUS  TERMINATING  CARD  s25k 

Absorbs  noise,  overshoot,  ringing,  reflection.  Plated  thru  holes,  gold  plated  fingers. 


EXTENDER  CARD  for  easy  troubleshooting  s16kit 

With  jumpers  in  power  supply  lines  for  current  measurement.  Low  profile  so  card  can 
remain  in  the  machine  with  the  cover  on.  With  edge  connector,  gold  fingers. 


PLASTIC  KEYBOARD  ENCLOSURE 


Blank  molded  ABS  plastic  enclosure  for  use  with  keyboard,  controls,  modem,  etc.  Size  - 
13%  x  11 V2  x2V2.  PRICES:  Blank  enclosure  -  $20.  With  cutout  for  keyboard  available  from 
Radio  Shack,  etc.  $27. 


Prices  shown  include  U.S.  shipping.  Cashiers  check  or  M.O.  prefered.  Personal  check  may 
delay  shipping  3  weeks.  Add  $3  for  C.O.D:  Purchase  Orders  add  4%  -  net  30.  Utah 
residents  add  4.75%. 

OoTfu  Mima  Systems  box  1212,  orem.utah  84057 

Toll  Jree  24  hour  Order  Desk   (800)  453-1444;  i»  Utah  call  (801)  224-2102 
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The  @ 

fabulous  Phi-Deck  family 
of  5  cassette  transports 

under$100  in  quantities  of  10 

Featuring: 

•  Die-cast  frames 

•  Remote  controllable 

•  Precise,  fast  head 
engage/disengage 

•  Quick  braking 

•  Search  FF/rewind  120  ips 

•  Speed  ranges  from 
.4  to  20  ips 

Electronic  packages  and  mag  heads  for  most  applications 

For  application  in: 
1. 
2. 


Micro  processing 
Data 

recording/logging/storage 

3.  Programming 

4.  Instrumentation 

5.  Industrial  Control 

6.  RS-232  Data  storage 


7.  Security/automatic  warning 
systems 

8.  Test  applications 

9.  Audio  visual/education 

10.  Telephone  interconnect 

11.  Hi-Fi 

12.  Point  of  sale 


Incorporated 

||  1  4605  N.  Stiles  P.O.  Box  18209 

P  Oklahoma  City,  Oklahoma  73118  (405)  521-9000 

□  I  am  interested  in  application  no  

□  Have  Representative  call      □  Send  application  notes 


Name 


.Title 


Company  Name. 

Address  

City  

^Phone  Number _ 


State . 


Zip- 


CIRCLE  INQUIRY  NO.  56 


INTERFACE 

BACK  ISSUES 

Available  in  Limited  Quantities 

APRIL  1976 
MAY  1976 

AUGUST  1976  'Limited 
OCTOBER  1976 
NOVEMBER  1976 
DECEMBER  1976  'Limited 
JANUARY  1977 
FEBRUARY  1977  'Limited 
MARCH  1977 
APRIL  1977 
MAY  1977 

$1.75  +  50<p  postage  &  handling  for 
each  issue  ordered. 

INTERFACE  AGE 

Dept.  B.I.  —  P.O.  Box  1234 
Cerritos,  CA  90701 


AE 
BE 

CE 
DE 


EE 
FE 
GE 
HE 


KE 
LE 
ME 

NE 
OE 


TE 
UE 
VE 
WE 


POLLUTI    >l  LEVEL 

WATER  D  3TRIBUTION  SYSTEM  : 

FUNCTIONAL  STATUS 

OPERATIONAL  STATUS 

RELIABILITY  FACTOR 

ENERGY  REQUIREMENT 

WATER  RECYCLE  SYSTEM  : 
FUNCTIONAL  STATUS 
OPERATIONAL  STATUS 
RELIABILITY  FACTOR 
ENERGY  REQUIREMENT 


[  0  -  100%  ] 


[0- 

f  o- 

[0 


100%  i 
100%  ] 
100%  i 


|  UNITS  PER  UNIT-TIME;  REL:  OPSTAT  ] 


[  0  ■  100%  ] 
(  0  •  100%  I 
[  0  •  100%  J 

j  UNITS  PER  UNIT-TIME;  REL:  OPSTAT  ] 


ENTERPRISE  COMMUNICATION  DATA> 


<INTRA-SHIP  COMMUNICATIONS  DATA> 


MESSAGES  : 
MESSAGE  READY  FLAG() 
MESSAGE0 

COMMUNICATION  STATIONS  : 
FUNCTIONAL  STATUS() 
OPERATIONAL  STATUSO 
RELIABILITY  FACTOR() 
ENERGY  REQUIREMENT  : 

STANDBY 

OPERATIONAL 


[  ONE  PER  COMMUNICATIONS  STATION  J 
(  ALPHA-NUMERICS  ) 


[0  -  100%  ] 
[  0  -  100%  ) 
|  0  -  100%  ) 

[  UNITS  PER  UNIT-TIME  ) 

[  UNITS  PER  MESSAGE  SENT  OR  RECEIVED 


<INTER-STELLAR  COMMUNICATIONS  DATA> 


PE 
QE 
RE 
SE 


ENTERPRISE  COMMUNICATIONS  COMPUTER  : 


FUNCTIONAL  STATUS 
OPERATIONAL  STATUS 
RELIABILITY  FACTOR 
ENERGY  REQUIREMENT 


ENTERPRISE  SECURITY  DATA> 

DETENTION  CELLS  : 
FUNCTIONAL  STATUS(12) 
OPERATIONAL  STATUS(12) 
RELIABILITY  FACTOR(12) 
ENERGY  REQUIREMENTS 


(  0  •  100%  ] 
|  0  -  100%  ) 
[  0  •  100%  ) 

|  UNITS  PER  UNIT-TIME;  REL:  OPSTAT  ] 


[  12  CELLS ] 
(  0  -  100%  ] 
[  0  ■  100%  ] 
[  0  •  100%  ] 

[  UNITS  PER  PRISONER  ] 


ENTERPRISE  ENERGY  SUPPLY  DATA> 
ENERGY : 

QUANTITY  I  0  ■  10110  ERGS  ) 

DISTRIBUTION  SYSTEM  : 

FUNCTIONAL  STATUS  [  0  •  100%  ] 

OPERATIONAL  STATUS  [  0  •  100%  j 

RELIABILITY  FACTOR  [  0  •  100%  ] 

ENERGY  REQUIREMENT  [  UNITS  PER  UNIT-TIME;  REL:  OPSTAT  ] 

ENERGY  SUPPLY  INTERCONNECT  SYSTEM  : 

CONNECTION  STATIONS  :  [  SPECIFIED  ENERGY  CONSUMING  DEVICES 

FUNCTIONAL  STATUS  (  0  •  100%  ] 

OPERATIONAL  STATUS  [  0  •  100%  ] 

RELIABILITY  FACTOR  [  0  •  100%  ] 

ENERGY  REQUIREMENT  [  UNITS  PER  UNIT-TIME;  REL.  OPSTAT  ] 

ENTERPRISE  SENSOR  ARRAY  DATA> 


RADIATION  SENSOR  : 
GF      FUNCTIONAL  STATUS 
HF     OPERATIONAL  STATUS 
IF       RELIABILITY  FACTOR 
JF      ENERGY  REQUIREMENT 

GRAVITY  SENSOR  : 
KF      FUNCTIONAL  STATUS 
LF      OPERATIONAL  STATUS 
MF     RELIABILITY  FACTOR 
NF      ENERGY  REQUIREMENT 

LIFE  FORMS  SENSOR  : 
OF      FUNCTIONAL  STATUS 
PF      OPERATIONAL  STATUS 
QF     RELIABILITY  FACTOR 
RF      ENERGY  REQUIREMENT 


ATMOSPHERIC  SENSORS  : 
FUNCTIONAL  STATUS 
OPERATIONAL  STATUS 
RELIABILITY  FACTOR 
ENERGY  REQUIREMENT 


|  0  •  100%  j 
[  0  •  100%  ] 
[  0  -  100%  ] 

[  UNITS  PER  UNIT-TIME;  REL:  OPSTAT  ] 


[  0  -  100%  ) 
[  0  •  100%  ) 
(0-  100%  ] 

[  UNITS  PER  UNIT-TIME;  REL:  OPSTAT  ) 


[  0  •  100%  ) 
[  0  -  100%  ) 
[  0  •  100%  ] 

|  UNITS  PER  UNIT-TIME;  REL:  OPSTAT  ] 


[  0  •  100%  ] 
[  0  -  100%  ] 
(  0  •  100%  ) 

[UNITS  PER  UNIT-TIME;  REL:  OPSTAT  ] 


■DATA  ASSOCIATED  WITH  ENEMY  SHIPS* 


WF    NUMBER  OF  ENEMY  SHIPS 

<DEFENSIVE  WEAPONS  DATA> 

DEFENSIVE  WEAPONS  : 

XF  NUMBER(WF) 

YF  TYPE(WF.XF) 

ZF  FUNCTIONAL  STATUS(WF.XF) 

AG  OPERATIONAL  STATUS(WF.XF) 

BG  RELIABILITY  FACTOR(WF.XF) 

CG  ENERGY  REQUIREMENT(WF.XF) 

OFFENSIVE  WEAPONS  : 

DG  NUMBER(WF) 

EG  TYPE(WF.DG) 

FG  FUNCTIONAL  STATUS(WF.DG) 

GG  OPERATIONAL  STATUS(WF.DG) 

HG  RELIABILITY  FACTOR(WF.DG) 

IG  ENERGY  REQUIREMENT(WF.DG) 


ENEMY  SHIPS  LIFE  FORMS  DATA> 

JG  TYPE  OF  LIFE  FORM(WF) 

KG  NUMBER(WF) 

LG  INTELLIGENCE  LEVEL(WF) 

MG  FUNCTIONAL  STATUS(WF) 

NG  OPERATIONAL  STATUS(WF) 


(  0  -  100%  ] 
[  0  -  100%  ] 
[  0  -  100%  ] 
[  REL:  TYPE  ] 


|  0  •  100%  ] 
[  0  -  100%  ] 
(  0  •  100%  ) 
(  REL:  TYPE  ] 


[  0  -  100%  ] 
(  0  -  100%  ] 
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OG  RELIABILITY  FACTOR(WF) 
PG     HEALTH  STATUS(WF) 


[  0  ■  100%  ] 


<ENEMY  SHIPS  NAVIGATION  DATA> 

LOCATION  ; 
QG    X  COORDINATE(WF) 
RG    Y  COORDINATE(WF) 

VELOCITY  VECTOR  : 
SG  DIRECTION(WF) 
TG  SPEECKWF) 


UG    NAVIGATION  CAPABILITY(WF) 

NAVIGATION  COMPUTER  : 
VG      FUNCTIONAL  STATUS(WF) 
WG     OPERATIONAL  STATUS(WF) 
XG     RELIABILITY  FACTOR(WF) 
YG     ENERGY  REQUIREMENT(WF) 

2G    ENEMY  SHIP  DETECTABILITY(WF) 
AH    AGGRESSIVITY  FACTOR(WF) 
BH  MISSION(WF) 


<ENEMY  CRAFT  POWER  SUPPLY> 


(0  -360  DEGREES  ) 

(0-20  WARP;  REL:  NAVIGATIONAL  CAP 
(  SUB-LIGHT.  SUPER-LIGHT  ] 


[  0  -  100%  ] 
[  0  •  100%  ] 
[  0  -  100%  i 

(  UNITS  PER  UNIT-TIME;  REL:  OPSTAT  ) 


[  0  :  NO  MISSION.  SHIP  NON-EXISTENT 

[  1  :  CONDITIONAL  ATTACK 

(  2  :  UNCONDITIONAL  ATTACK 

[  3  :  ESTABLISH  PEACE  TREATY 

|  4  ;  SEARCH  AND  CONQUER  CIVILIZATION 

[  5  :  WEAPONS  DELIVERY 

[  6  ;  PEACEFUL  CARGO  DELIVERY 


•  DATA  ASSOCIATED  WITH  FEDERATION  SHIPS- 


DH    NUMBER  OF  FEDERATION  SHIPS 
<DEFENSIVE  WEAPONS  DATA> 

DEFENSIVE  WEAPONS  : 

EH  NUMBER(DH) 

FH  TYPE(DH.EH) 

GH  FUNCTIONAL  STATUS(DH.EH) 

HH  OPERATIONAL  STATUS(DH.EH) 

IH  RELIABILITY  FACTOR(DH.EH) 

JH  ENERGY  REQUIREMENT(DH.EH) 

OFFENSIVE  WEAPONS  : 

KH  NUMBER(DH) 

LH  TYPE(DH.EH) 

MH  FUNCTIONAL  STATUS(DH.EH) 

NH  OPERATIONAL  STATUS(DH.EH) 

OH  RELIABILITY  FACTOR(DH.EH) 

PH  ENERGY  REQUIREMENTS, EH) 


[  0  -  100%  ] 
[  0  -  100%  ) 
[  0  •  100%  ] 
[  REL:  TYPE  ) 


[  0  -  100%  ] 
[  0  -  100%  ) 
(  0  -  100%  ] 
[  0  -  100%  ] 


FEDERATION  SHIPS  LIFE  FORMS  DATA> 


QH  TYPE  OF  LIFE  FORM(DH) 

RH  NUMBER(DH) 

SH  INTELLIGENCE  LEVEL(DH) 

TH  RELIABILITY  FACTOR(DH) 

UH  FUNCTIONAL  STATUS(DH) 

VH  OPERATIONAL  STATUS(DH) 

WH  HEALTH  STATUS(DH) 


[ 0  •  300  ] 
[  0  •  100%  ] 
[  0  •  100%  I 
[  0  -  100%  ) 


CI 
Dl 
El 
Fl 

Gl 
HI 
II 


FEDERATION  SHIPS  NAVIGATION  DATA> 

LOCATION  : 

Y  COORDINATE(DH) 

X  COORDINATE(DH) 

VELOCIOTY  VECTOR  : 
DIRECTION(DH)  [0-360  DEGREES  ] 

SPEED(DH)  [  0  20  WARP;  REL:  TYPE  ] 


NAVIGATION  CAPABILITY(DH) 
NAVIGATION  COMPUTER  : 
FUNCTIONAL  STATUS(DH) 
OPERATIONAL  STATUS(DH) 
RELIABILITY  FACTOR(DH) 
ENERGY  REQUIREMENT(DH) 


[  SUB-LIGHT,  SUPER-LIGHT  ] 

(  0  -  100%  ] 
[  0  •  100%  ] 
(  0  -  100%  ] 

[  UNITS  PER  UNIT-TIME;  REL:  OPSTAT  ) 


FEDERATION  SHIP  DETECTABILITY(DH)  (  0  -  100%  ] 
AGGRESSIVITY  FACTOR(DH) 

MISSION(DH)  [  0  NO  MISSION,  SHIP  NON  EXISTENT 

(  1  CONDITIONAL  ATTACK 
(  2  UNCONDITIONAL  ATTACK 
(  3  ESTABLISH  PEACE  TREATY 
[  4  SEARCH  AND  CONQUER  CIVILIZATION 
[  5  WEAPONS  DELIVERY 
[  6  PEACEFUL  CARGO  DELIVERY 


FEDERATION  SHIP  POWER  SUPPLY> 


Kl 
LI 
Ml 


ENERGY : 
QUANTITY(DH) 

<GENERAL  DATA> 

MODULE  INITIALIZATION  FLAGS(6) 
MODULE  RUN  FLAGS(6) 
REAL-TIME  CLOCK 


[0-] 


[  STARDATE  ;  YEAR, MONTH, DAY, HOURS 
[  MINUTES.SECONDS.MILLISECONDS  ] 


GLOSSARY 

RELIABILITY  FACTOR  Numerical  value  indicating  the 
reliability  of  the  associated  device.  It  is  used  to  deter- 
mine when  the  associated  device  will  fail. 

FUNCTIONAL  STATUS  A  percentage  indicating  the 
ability  of  the  associated  device  to  function  properly. 
100%  means  it  is  perfectly  functional.  0%  indicates 
complete  failure. 

OPERATIONAL  STATUS  Whether  a  device  is  operating. 
Can  be  either  ON/OFF  (e.g.  phaser)  or  a  percentage 
level  (e.g.  shield  screens). 

Next  month  I  will  develop  the  logic  flow  for  each  of 
the  seven  modules  of  the  STAR  SHIP  simulation. 
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CL2400 

Real  Time  Clock 


$98— Kit 


$135 — Assembled 


If  your  system  needs  to  know  what  time  it  is,  our  CL2400  is 
the  board  for  you.  The  present  time  in  hours,  minutes,  and 
seconds  is  always  available  for  input,  and  is  continuously 
updated  by  the  highly  accurate  60  Hz  power  line  frequency. 
Need  periodic  interrupts?  The  CL2400  can  do  that,  too,  at  any 
of  6  rates.  Reference  manual  with  BASIC  and  assembly 
language  software  examples  included. 


PC3200 

Power  Control  System 


PC3232  $299— Kit 
PC3216  $189— Kit 
PC3202  $39.50— Kit 


$360— Assm. 
$240— Assm. 
$52— Assm. 


If  your  system  needs  on/off  control  of  lights,  motors, 
appliances,  etc.,  our  PC3200  System  components  are  for 
you.  Control  boards  allow  one  I/O  port  to  control  32  (PC3232) 
or  16  (PC3216)  external  Power  Control  Units,  such  as  the 
PC3202  which  controls  120  VAC  loads  to  400  Watts.  Optically 
isolated,  low  voltage,  current-limited  control  lines  are 
standard  in  this  growing  product  line. 


Canada 

systems,  inc. 

(formerly  comptek) 


P.O.  Box  516 
La  Canada,  CA  91011 
(213)  790-7957 


CIRCLE  INQUIRY  NO.  5 


PLUG  INTO  OUR 

©yOlTT  MOTH  UK  „ 

BARE 

'35 


*  12  SLOT  MOTHER  BOARD 

*  S100  DESIGN 

*  FULL  GROUND  PLANE  ON  ONE  SIDE 

*  RC  NETWORK  TERMINATION  ON 

EVERY  LINE  EXCEPT  POWER  AND  GROUND 

*  KLUGE  AREA 

*  STRONG  1/16"  THICK  DOUBLE  SIDED  BOARD 

BARE  BOARD  $35    KIT  $85 

FULLY  ASSEMBLED  &  TESTED  $100 

SEE  AT  YOUR  LOCAL  COMPUTER  SHOP 
OR  WRITE  FOR  INFORMATION 


WAMECO  INC 
3107  LANEVIEW  DR 
SAN  JOSE,  CA  95132 


wmc 


inc. 
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CARD  OF  THE  MONTH 

CANADA  SYSTEMS,  INC. 

PC3200 

By  Roger  Edelson,  Hardware  Editor 


Control  A.C.  Power  Safely 
and  Without  Adding  Noise 
to  Your  Computer 


The  real  problem  with  the  control  of  external  AC 
power  devices  is  not  basically  the  controller  —  almost 
anyone  can  input  a  signal  to  a  TRIAC,  or  an  SCR,  and 
connect  the  load.  The  problem  stems  from  the  necessity 
to  keep  the  AC  power  ground  separate  from  the  com- 
puter ground.  This  separation  is  necessary  both  for 
reasons  of  safety  and  noise  immunity. 

It  is  just  not  good  design  practice  to  have  power 
grounds  on  a  chassis  that  can  be  touched  by  an 
operator;  inadvertent  reversals  of  the  power  plug,  or  a 
short  (even  just  high  leakage)  in  the  controlled  load 
could  produce  a  hazardous  condition  for  the  operator. 
Also,  power  line  currents  flowing  in  a  computer  chassis 
will  create  very  difficult  noise  problems. 

Canada  Systems,  Inc.  has  come  up  with  a  power  con- 
trol system  that  answers  these  two  problems,  and  is 
also  well  designed  and  easy  to  use.  The  PC3200  Power 
Control  System  comprises  a  central  control  logic  in- 
terface card  (either  the  PC3216  —  a  16  channel  con- 
troller, or  the  PC3232  —  a  32  channel  controller)  and  as 
many  PC3202  Power  Control  Units  as  needed. 

Noise  immunity  and  short  circuit  protection  are  in- 
herent in  the  PC3200  system  with  the  use  of  double 
isolation  to  separate  the  power  lines  from  the  computer 
signals.  Power  switching  is  accomplished  at  the  point 
of  control  using  remote  control  units.  These  units  have 
optical  coupling  on  the  front  end  control  signals  to  in- 
sure that  no  AC  power  signals  can  get  to  the  computer 
subsystem.  Each  channel  requires  a  2-wire  control  cable 
—  a  current  limited  control  signal  and  the  processor 
system  chassis  ground.  Optical  coupling  is  also  provid- 
ed on  the  output  of  each  channel  of  the  Control  Logic  In- 
terface to  eliminate  noise  coupling.  The  control  signals 
are,  therefore,  safe  low  voltage  lines. 

Additionally,  the  Control  Logic  Interface  board  is 
S-100  bus  compatible  and  uses  a  single  peripheral 
device  address  to  allow  independent  control  of  up  to  32 
channels.  A  single  byte  output  from  the  processor 
selects  an  individual  channel  and  sets  its  control  state 
(either  off  or  on)  without  affecting  the  state  of  any  other 
channels.  Program  control  of  the  PC3200  channels  is 
straightforward,  and  can  be  accomplished  with  a  single 


BASIC  statement  if  the  interpreter  in  use  has  peripheral 
I/O  capabilities.  All-in-all  this  system  provides  the 
microprocessor  user  an  easy-to-use  power  switching 
subsystem  designed  for  safety  and  reliability  and  S-100 
Bus  compatibility. 

Before  going  into  the  kit  design  and  construction  let's 
list  the  specifications  of  the  two  units: 

PC3216  -  CONTROL  LOGIC  INTERFACE 

mechanical  Single  10"  x  5.3"  S-100  bus  compatible 
circuit  board. 

electrical  +  8  VDC,  270  ma  (max);  +  16  VDC,  170  ma 
with  all  channels  on  (250  ma  with  all  channels  on  and 
shorted  to  ground);  two  times  the  values  for  32  channel 
PC3232. 

addressing:  User  selectable  to  any  single  peripheral 
address  from  000  to  077,  octal. 

data  format:  Single  byte  output.  Bits  0-3  select  chan- 
nel, Bit  7  is  on/off  control.  (Bit  4  word  for  additional 
channel  select  on  PC3232). 

control  outputs:  Optically  isolated  from  logic.  Deriv- 
ed from  ±  16  VDC  input  and  current  limited  to  18  ma  per 
channel. 

accessories  supplied:  16  Conductor  DIP  plug-ribbon 
cable  assembly,  25  pin  miniature  chassis  mount  recep- 
tacle, and  mating  plug. 

price:  Assembled,  $250.00;  Kit  $200.00. 

PC3202  -  POWER  CONTROL  UNIT 

mechanical  4.75"  x  2.5"  x  1.6"  two-tone  grey  ABS 
plastic  enclosure  with  internal  components  mounted  on 
circuit  board. 

linz.voltage:  120  VRMS  (140  VRMS  max). 

load  current:  Up  to  3.3  amps,  internally  fused  at  3.5 
amps. 

load  power:  400  watts  (3.3  amps  at  120  VRMS). 

leakage  current:  5  ma  (max)  when  control  is  "off." 

isolation:  Optical  coupling  between  'control  and 
power  circuitry  rated  to  withstand  2500  VRMS. 

interconnection:  Input  connector  for  control  signal,  2 
wire  receptacle  for  load,  and  integral  2  wire  power  cord 
for  line  (U.L  listed). 

accessories  supplied:  50'  cable  with  connector. 

price:  Assembled  $50.00;  Kit  $40.00. 

(Prices  and  specifications  subject  to  change  without  notice). 

Let's  take  a  look  at  the  design  and  construction  of  the 
PC3200  system;  starting  with  the  PC3216.  The  assembly 
instructions  are  very  complete  —  ten  pages  somewhat 
reminescent  of  Heathkit  type  manuals.  The  parts  list 
and  assembly  drawing  are  included  in  an  appendix  to 
the  unit  reference  manual  —  sort  of  a  strange  place  to 
put  them  during  the  assembly.  However,  after  the  assem- 
bly is  complete,  the  assembly  manual  can  be  discarded 
leaving  the  drawing  and  parts  list  attached  to  the 
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reference  manual  —  where  it  now  belongs.  Construction 
is  extremely  easy  as  we  only  talking  about  13  I.C.'s  and 
maybe  50  other  components.  The  board  can  be  completed 
in  about  a  half-hour  if  you  don't  stop  for  coffee  and 
dessert.  Perhaps  the  longest  time  is  taken  by  building 
the  cable.  The  printed  circuit  board  has  gold-plated  edge 
connectors,  and  is  nicely  tinned.  There  is  only  a  mini- 
mum amount  of  component  identification  as  the  board 
is  not  screened  —  the  information  is  part  of  the  etch. 
The  board  is  not  solder  masked,  which  means  that  you 
have  to  be  somewhat  careful  during  the  soldering  opera- 
tions. But  as  the  board  is  not  very  complex  the  assembly 
is  not  difficult.  All  the  I.C.'s  and  the  cable  are  socketed 


—  though  I  have  seen  better  sockets.  Jumpers  are  used 
for  address  selection  and  function  adequately,  though  I 
would  have  preferred  a  P.C.  switch  to  allow  for  ease  in 
changing  addresses  when  I  change  my  system  configur- 
ation. Figure  1  shows  the  layout  of  the  PC3216  board, 
and  Figure  2  is  the  schematic  diagram  of  the  board. 

Ignoring  the  address  selection  circuitry  for  the  minute 
we  can  draw  a  simplified  schematic  of  one  of  the  control 
channels,  as  shown  in  Figure  4.  A  control  channel  con- 
sists basically  of  a  control  D-type  flip-flop  (part  of  a 
9334)  connected  through  a  current  setting  120  ohm  resis- 
tor to  the  LED  portion  of  an  optical  isolator  (part  of  an 
ILQ-74).  The  output  of  the  phototransistor  portion  of  the 


NAME 

VALUE 

LOCATION 

R1 

4.7K 

X2 

R2 
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X2 

R3-R10 

680 

X4 

R11-R18 

680 

X5 

R19-R26 
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Y2 

R27-R34 
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Y4 

R35 

4.7K 
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D1 

IN4742 

X1 

NAME 
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Figure  2.  PC3216  Comptek  Assembly 
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Figure  3.  PC  3216  Power  Control  Logic  Interface 
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optical  isolator  drives  an  emitter  follower    of  a  CA3082). 

POWER   

During  power  up,  the  POC  signal  clears  the  control 
flip-flop,  ensuring  that  the  channel  will  start  in  the  off 
state.  Thereafter,  whenever  the  control  flip-flop  receives 
a  load  pulse,  it  will  be  set  if  the  ON/OFF  DATA  =  1,  and 
cleared  if  the  ON/OFF  DATA  =  0.  Whenever  the  control 
flip-flop  is  set,  it  routes  current  form  the  +  5V  power 
supply  out  of  the  Q  output,  through  RA,  to  turn  on  the 
Light  Emitting  Diode  (LED)  in  the  optical  isolator.  The 
phototransistor  section  of  the  optical  isolator  senses 
the  LED  light,  and  allows  current  to  flow  from  the  +  12V 
supply  to  the  base  of  QA.  The  isolator  output  transistor, 
and  QA  are  connected  as  a  Darlington  stage  for  increas- 
ed output  current  drive  capability.  Current  from  the 
+  12V  supply  flows  through  QA,  RB,  and  the  external 
control  unit,  then  returns  to  the  supply  through  the  pro- 
cessor chassis  ground. 

RESISTANCE 

RB  has  a  value  of  680ohms,  which  allows  5  volts  to  be 
developed  across  any  external  control  input  with  a 
nominal  500  ohms  input  resistance.  Under  these  condi- 
tions, a  current  of  10  ma  flows  through  RB  and  the  exter- 
nal control  input.  RB  also  serves  to  limit  the  short  circuit 
output  current  to  approximately  18  ma. 

CONTROL 

All  16  control  flip-flops  are  contained  in  two  9334 
I.C.'s  (A4  and  A6).  These  I.C.'s  consist  of  eight  type  D 
flip-flops  with  common  data,  and  clear  inputs.  Address- 
ing is  done  through  the  independent  clock  inputs.  An 
enable  pulse  on  pin  14  will  be  routed  to  one  of  the  eight 
flip-flop  clock  (load)  inputs,  according  to  the  3  bit  flip- 
flop  select  input  on  pins  1,2,  and  3.  These  select  bits  are 
derived  from  DATA  OUT  lines  DO0,  D01,  and  D02,  while 
line  D03  determines,  through  A13,  which  9334  receives 
the  enable  pulse.  An  output  to  the  PC3216  is  sensed  by 
A11,  according  the  address  jumpers.  A12,  pins  2  and  3 
require  the  2  most  significant  address  lines  to  be  low, 
while  the  address  jumpers  and  A10  decode  one  of  the  64 
possible  combinations  for  the  remaining  six  address 
lines.  When  the  jumpered  address  is  seen  on  the  bus, 
and  the  OUTPUT  status  signal  (SOUT)  is  high,  A11-8 
goes  low,  is  "ANDED"  with  the  processor  write  pulse 
(PWR)  by  A12,  and  routed  to  the  proper  9334  according 
to  the  present  state  of  D03. 

The  16  control  channels  of  the  PC3216  are  all  access- 
ed through  a  common  peripheral  address,  as  set  up 
through  the  board  jumpers.  The  format  for  the  com- 
mands is  shown  below: 
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Bit 


CHANNEL  SELECT 


CONTROL  BIT 


The  channel  select  is  done  by  the  lowest  4-bit  field  of 
the  byte.  The  selected  channel  is  simply  the  decimal 
equivalent  of  the  4-bit  binary  number  represented  by 
bits  0-3  (bit  0  is  the  LSB).  Bit  4  is  used  to  obtain  32  chan- 
nel control  on  the  PC3232. 

Control  bit  (bit  7)  is  used  to  command  the  selected 
channel  into  the  desired  state.  A  "1"  in  this  bit  will 
cause  the  selected  channel  to  be  turned  on,  while  a  "0" 
will  turn  the  channel  off. 


MICRODESIGN 

|  microcomputer  products 


2708 
TMS2716 
EPROM/RAM 


VERSATILITY  •  Individual  Addressing  •  Shadow  alternates  ROM  with  RAM  •  External 
RAM  disable  •  Optional  IK  on-board  RAM  •  S100  compatible  •  Power-on  jump  or 
bootstrap  capability  •  All  sockets  included 

MR  8  KIT   For  2708    99.50 

MR  16  T  KIT  FOR  TMS  2716    99.50 

EPROM  (shown)  not  included 

FIRMWARE  •  2K  Monitor/Utility  •  Supports  Tarbell  cassette,  paper  tape  •  Now 

available  for  SI0.  MI0.  3P  +  S.  SI0  2 

MM  2K  .... 
MM  2  T  ... 


(two  2708  type  EPROMS)   89.50 

(one  TMS  2716  EPROM)   84.50 


EPROMS  •  Prime,  full  specification  •  programming  available 
2708  type    1024  x  8    35.00 


TMS  2716 


.2048  x  8    65.00 


MICRODESIGN 

8187  Havasu  Circle.  Buena  Park  CA  90621  •  (714)  523-8080 
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Figure  5.  PC3202  Circuit  Board  Assembly 


Figure  5.  PC3202  Circuit  Board  Assembly 
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Figure  6.  PC3202  Power  Control  Unit 
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Assembly  language  programming 
of  the  PC3216  consists  simply  of 
placing  the  binary  channel  code  in 
the  accumulator,  zeroing  or  setting 
bit  7  to  turn  the  channel  off  or  on, 
respectively,  and  executing  an  OUT 
XXX  instruction,  where  XXX  is  the 
PC3216  address. 

Any  control  output  to  the  PC3216 
has  two  components  a  channel 
select  and  an  on/off  control.  Pro- 
gramming in  higher  level  languages, 
such  as  BASIC,  is  quite  simple  when 
these  two  components  are  deter- 
mined independently,  and  then  add- 
ed before  output  to  the  PC3216.  The 
on/off  control  is  bit  7,  which,  if  set, 
has  an  equivalent  decimal  value  of 
128  (27=  128).  Because  the  channel 
select  field  is  located  in  the  least 
significant  bits  of  the  output  com- 
mand, the  channel  number,  when 
converted  from  decimal  to  4-bit 
binary,  will  be  the  correct  channel 
code  required  by  the  PC3216.  This 
means  that  outputting  a  channel 
number  to  the  PC3216  will  turn  that 
channel  off,  and  outputting  128  plus 
the  channel  number  will  turn  the 
channel  on. 

Following  is  a  sample  program, 
written  in  ALTAIR™  8K  BASIC,  to 
turn  any  channel  on  or  off.  The 
PC3216  has  been  jumpered  for  ad- 
dress 40,  octal,  which  is  equivalent 
to  32,  decimal. 

10  PRINT  "INPUT  CHANNEL 

NUMBER"; 
20  INPUT  C 

30  PRINT  "ON  OR  OFF"; 
40  INPUT  X$ 

50  IF  X$="ON"  THEN  OUT 
32,128  + C  :  GOTO  10 

60  IF  X$='ON"  THEN  OUT 
32,128+ C  :  GOTO  10 

70  PRINT  "???" 

80  GOTO  30 

OK 

The  PC3202  Power  Control  Unit  is 
remarkedly  non-complex,  consisting 
as  it  does  of  only  five  components 
—  a  fuse,  one  resistor,  one  LED,  one 
capacitor,  and  the  solid  state  relay. 
All  of  these  components  are 
mounted  on  a  printed  circuit  board. 
The  board  itself  is  mounted  in  a  grey 
plastic  box  which  also  serves  to 
hold  the  controlled  A.C.  receptacle, 
the  socket  for  the  input  control  line, 
and  the  strain  relief  for  the  A.C.  cord. 
All  of  the  components  associated 
with  the  power  line,  including  the 
solid  state  relay  are  U.L.  listed. 
Figure  4  shows  the  layout  of  the  P.C. 
board,  and  the  circuit  diagram  is 
given  in  Figure  5. 

The  operation  of  the  power  con- 
trol unit  is  extremely  simple:  when 
the  particular  power  control  unit  has 
been  selected  to  the  turned  "ON"  by 
the  Control  Logic  Interface,  a  cur- 
rent of  about  7  ma  flows  into  the 
PC3202  control  signal  input.  This 
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current  turns  on  the  LED  to  provide 
the  operator  with  a  visual  indication 
of  the  state  of  the  control  unit  and 
also  energizes  the  internal  LED  of 
the  optically  isolated  Solid  State 
Relay.  Also  internal  to  the  SSR  is  a 
photosensitive  resistor  which  upon 
sensing  the  control  LED  decreases 
in  resistance  and  supplies  turn-on 
current  to  the  TRIAC  portion  of  the 
SSR.  The  TRIAC  is  connected  in 
series  with  A.C.  line  and  the  load, 
and  when  turned  on  allows  current 
to  flow  through  the  load. 

A  resistor  capacitor  filter  is  used 
to  suppress  transients  arising  from 
inductive  loads  which  might  (if  the 
voltage  rate  of  change  were  higher) 
keep  the  SSR  "ON"  even  though  it 


had  been  commanded  'OFF."  A 
series  3.5  Amp  fuse  is  provided  for 
overcurrent  protection. 

Construction  of  the  PC3202  is  a 
snap  and  need  not  be  covered  here. 
In  less  than  an  evening  I  had  the 
Control  Logic  Interface  and  the 
Power  Control  Unit  up  and  func- 
tioning with  no  problems.  Had  I  ex- 
perienced difficulties,  CANADA 
SYSTEMS  has  included  a  very 
thorough  troubleshooting  section. 

The  PC3200  Power  Control  Sys- 
tem operates  smoothly  and  easily.  I 
plan  to  use  it  in  conjunction  with  a 
real-time  clock  (to  be  reported  on  at 
a  later  date)  to  control  my  darkroom 
enlarger  and  also  in  a  household 
security  and  maintenance  system. 


Now  or  never 


FQUINOXJOO 


Price  increases  MOO  on  Oct.  15,1977. 


Equinox  TOO™  is  The  Front- 
runner  in  S-lOO  personal 
computers  . .  .  because  it 
gives  you  full  front  panel 
access  to  all  CPU  registers 
and  register  pairs,  l/Os  and 
memory  locations  via  octal 
12-key  keyboard  and  digi- 
tal LED  readout . . .  single- 
step  and  programmable 
Slow-Step™ . . .  no-crash  26- 
amp  constant  voltage  pow- 
er supply  . . .  20-slot  shield- 
ed and  actively  terminated 
busboard  . . .  and  more! 

Order  your  Equinox  lOO™ 
kit  at  your  local  personal 


computer  store,  by  direct 
rpaii  or  by  phone.  But  you 
must  order  before  Oct.  15, 
1977  to  save  SIOO. 
For  $699,  it's  now  or  never. 

ORDER:  At  your  computer 
store 

WRITE:  P.O.  Box  6314, 

Albany,  CA94706 

CALL:  BAC/MC  orders  to 
800-648-5311 

FQUINOXJOO 

The  Frontrunner  from 
Parasitic  Engineering 

See  us  at  the  Atlantic  City  show! 
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AN  ADVANCED 
DISC-BASED  SYSTEM 


by  Michael  Busch  and  Dan  Gaines 


There  comes  in  the  life  of  all  hobby  computerists  the  traumatic 
moment  when  the  novelty  of  vanquishing  squadrons  of  Kling- 
ons  and  delving  into  the  mysteries  of  biorhythm  theory  begins 
to  wear  a  little  thin.  And  so  it  was,  some  months  ago,  that  the 
authors  began  to  search  for  a  high-performance  low-cost  micro- 
computer system  for  serious  business  applications. 


BACK  TO  BASICS 

From  experience  in  developing  on-line  business  ap- 
plications on  minicomputer-based  business  systems, 
we  knew  that  the  key  to  successful  business  applica- 
tions is  fast  file  manipulation,  not  fast  CPU  performance. 
Proof  of  this  can  be  found  by  looking  at  the  BASIC/ 
FOUR,  one  of  the  finest  small  business  systems  avail- 
able in  the  $40,000+  category.  Believe  it  or  not,  this 
minicomputer  executes  BASIC  programs  at  a  speed 
which  is  slower  than  most  microprocessor  BASIC  inter- 
preters, yet  its  relatively  fast  disc  hardware  and  its  ex- 
cellent file  management  software  permit  the  BASIC/ 
FOUR  to  perform  exceptionally  well  in  a  business  ap- 
plications environment. 

Thus  it  was  clear  to  us  that  an  8-bit  microprocessor 
would  be  entirely  adequate  for  our  requirements.  We 
were  especially  attracted  to  the  Zilog/Mostek  Z-80,  not 
because  of  its  high  speed  (which  we  did  not  really  need) 
but  because  its  extensive  instruction  set  permits  pro- 
grams to  occupy  significantly  less  memory  space  than 
do  other  MPUs. 

We  were  also  convinced  that  it  would  be  very  advan- 
tageous to  build  our  system  around  the  S-100  bus,  in 
order  to  provide  maximum  flexibility  for  future  growth. 
To  minimize  the  cost  of  memory  and  to  eliminate  the 
need  for  shielding  and  terminating  the  bus,  it  was  decid- 
ed to  run  the  Z-80  at  a  conservative  2  MHz  clock  rate. 
Although  a  number  of  good  Z-80  CPU  boards  are  avail- 
able for  the  S-100  bus,  we  determined  that  the  one  dis- 
tributed by  S.  D.  Sales  Co.  (Dallas,  TX)  was  an  exception- 
ally fine  design  and  an  outstanding  bargain. 

Now  we  faced  a  most  critical  decision:  the  selection 
of  mass  storage  hardware  and  associated  file  manage- 
ment software.  Even  during  our  Startrek/Biorythm  acti- 
vities, it  had  become  painfully  clear  that  magnetic  tape 
was  a  marginal  medium  even  for  program  storage,  and 
wholly  unacceptable  for  manipulation  of  data  files.  On 
the  other  extreme,  it  was  apparent  that  hard  disc  prices 
had  not  yet  reached  an  affordable  level.  Floppy  disc 
technology  seemed  to  offer  the  best  compromise  be- 
tween cost  and  performance,  so  we  began  to  investigate 
the  alternatives  available  to  us  in  this  area. 

SORTING  OUT  THE  FLOPPIES 

It  did  not  take  us  long  to  figure  out  that  a  two-drive 
diskette  system  was  the  minimum  that  we  could  con- 


sider, since  a  single  drive  would  preclude  disc-to-disc 
copying  (for  file  back-up,  etc.).  We  found  that  the  total 
cost  of  a  two-drive  system  which  included  all  of  the 
essentials  (drives,  controller,  power  supplies,  cabinets, 
cables,  and  software)  fell  consistently  in  the  $2,500  to 
$3,000  range  for  standard  8-inch  floppies,  and  around 
$1,500  for  5.25"  minifloppies.  The  minifloppy,  at  nearly 
half  the  price  of  others,  seemed  like  quite  a  bargain  until 
we  realized  that  the  mini  had  only  one-third  of  the 
capacity  of  a  standard  floppy  (89K  bytes  versus  250K  to 
300K  bytes),  and  that  its  performance  in  a  random- 
access  application  was  three  to  six  times  slower  (see 
Table  1).  While  the  minifloppy  is  an  excellent  vehicle  for 
storing  programs  and  small  sequential  data  files  (i.e.,  a 
high-speed  replacement  for  cassette  tape),  we  decided 
that  it  was  not  suited  to  the  needs  of  our  applications. 


In  comparing  the  available  8-inch  diskette  drives,  we 
were  surprised  to  find  such  a  wide  range  of  performance 
parameters  within  such  a  narrow  range  of  prices.  The 
drives  manufactured  by  PerSci,  Inc.  (Los  Angeles,  CA) 
not  only  performed  much  better  than  any  of  the  other 
available  drives,  but  also  outperformed  the  newly- 
announced  Shugart  SA850  "Fasflex"  drive  (not  yet  avail- 


Diskette  Drive 
(Positioner  Type) 


Min. 
Seek 
(ms) 

10 


Max. 
Seek 
(ms) 

95 


Average 
Latency 
(ms) 

83 


Average 
Access 
(ms) 

136 


Average 
Accesses 
per  sec. 

7.4 


PerSci  277  Dual 
(linear  motor) 

Shugart  SA850  18       243         83  214  4.7 

(3ms  stepper) 

iCOM,  Wangco  18       468        83  326  3.1 

(6ms  stepper) 

Shugart  SA800  18       768        83  476  2.1 

(10ms  stepper) 

Shugart  Minifloppy      50     1370       100  810  1.2 

(40ms  stepper) 

Notes: 

(1)  Seek  times  include  settling  time. 

(2)  Average  access  time  =  average  latency  time  plus  average  of 
min  and  max  seek  times. 

(3)  Average  accesses  per  second  =  reciprocal  of  average  access 

(4)  Seek,  settling,  and  latency  times  obtained  from  manufacturers' 
specifications. 

Table  1.  Performance  of  floppy  disc  drives. 
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Figure  1.  PerSci  Model  1070  Intelligent  Diskette  Controller  mounted  piggyback  on  an  INFO  2000  Adapter 
board  for  the  S-100  bus. 


Figure  2.  INFO  2000  Adapter  board  mates  the  PerSci  controller  to  the  S-100  bus,  includes:  3K  of  EPROM  and 
1K  of  RAM  for  the  Disc  Monitor,  plus  power  regulation  and  interfacing  logic  for  the  controller. 
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able  at  the  time  of  this  writing).  We 
decided  to  pay  a  visit  to  PerSci  to 
find  out  how  they  do  it.  We  were  ex- 
ceedingly impressed  by  what  we  saw. 
STAIRS  AND  ELEVATORS 

Most  floppy  disc  drives,  it  turned 
out,  use  a  positioning  mechanism 
consisting  of  an  incremental  step- 
ping motor  which  drives  a  lead  screw 
along  which  the  record/  playback 
head  travels.  The  operation  of  a 
stepper-type  positioner  can  be  liken- 
ed to  running  up  a  flight  of  stairs. 
Each  seek  operation  consists  of  a  se- 
quence of  track-to-track  steps, 
followed  by  a  settling  period  during 
which  any  head  vibration  has  the 
chance  to  die  down.  Each  step  re- 
quires between  six  and  ten  milli- 
seconds depending  on  the  make  and 
model  of  the  drive  (the  minifloppy  re- 
quires 40  ms  per  step),  and  the  settl- 
ing time  is  between  eight  and  fifteen 
milliseconds  (the  faster  the  stepper, 
the  longer  the  settling  time).  A  max- 
imum seek  (76  tracks)  takes  76  times 
as  long  as  a  minimum  seek  (1  track)  if 
settling  time  is  not  considered. 

The  maximum  speed  of  a  stepper- 
type  positioner  is  limited  by  its 
mechanical  inertia.  If  the  stepping 
motor  is  driven  too  fast,  it  may  over- 
shoot the  desired  track  when  the 
stepping  pulses  are  removed.  The 
newly-announced  generation  of  flop- 
py disc  drives  typified  by  the  Shugart 
SA850  reduces  inertia  by  doing  away 
with  the  lead  screw.  The  stepper 
motor  drives  the  head  carriage  by 
means  of  a  capstan  and  a  taut  steel 
band.  This  mechanism  is  capable  of 
operating  at  three  milliseconds  per 
step  without  overshoot. 

The  PerSci  drives  are  built  with  an 
entirely  different  type  of  positioner,  a 
miniaturized  version  of  the  linear 
motor  (also  called  "voice  coil")  posi- 
tioning mechanisms  which  are  used 
universally  in  large-scale  hard-disc 
drives.  The  operation  of  this  kind  of 
positioner  can  be  compared  to  that 
of  an  elevator  in  a  77-floor  sky- 
scraper. The  head  carriage  in  a 
PerSci  drive  travels  along  a  track  on 
almost  frictionless  ball  bearings. 
During  a  long  seek  operation,  the 
linear  motor  accelerates  the  head 
carriage  to  very  high  speed,  and  then 
gradually  decelerates  it  as  the 
desired  track  is  approached.  As  a 
result  of  the  smooth  deceleration,  no 
additional  settling  time  is  required. 
This  mechanism  is  about  twice  as 
fast  as  a  stepper  on  short  seeks,  and 
increases  its  advantage  to  as  much 
as  eight  times  on  long  seeks  as  in- 
dicated in  Table  1. 

Another  feature  of  PerSci  is  their 
Model  277  dual  diskette  drive,  which 
combines  two  floppy  disc  drives  into 
a  package  the  same  size  as  an  or- 
dinary single  drive.  The  277  dual  drive 


shares  a  single  positioner  and  a 
single  spindle  motor  between  the 
two  floppy  discs.  Of  course,  sharing 
one  positioner  results  in  some  per- 
formance penalty:  the  PerSci  dual 
drive  is  not  quite  as  fast  as  two 
PerSci  single  drives  (Model  70s),  but 
it  will  handily  outperform  two  of 
anybody  else's  drives  in  most  ap- 
plications. The  dual  drive  is  smaller 
and  less  expensive  than  two  singles, 
and  has  drastically  reduced  power 
consumption  (28  watts  for  one  PerSci 
dual  compared  with  140-180  watts  for 
two  Shugart  or  Wangco  singles).  In 
fact,  the  device  operates  quite  happi- 
ly without  any  cooling  fan. 


DOUBLE  TROUBLE 

We  next  looked  into  the  pros  and 
cons  of  hard  sectoring  and  double- 
density  recording.  Both  are  tech- 
niques for  increasing  the  capacity  of 
a  floppy  disc. 

Hard  sectoring  makes  use  of  a 
special  type  of  diskette  which  has 
thirty-two  sector  holes  punched  in  a 
circle  surrounding  its  large  center 
hole.  These  are  used  to  define  thirty- 
two  128-byte  sectors  on  each  track  of 
the  diskette.  In  contrast,  IBM-com- 
patible soft  sectoring  identifies 
twenty-six  128-byte  sectors  per  track 
by  means  of  magnetic  headers 
recorded  on  each  track.  While  hard 
sectoring  provides  six  extra  sectors 


AN  OPEN  LETTER 
TO 

COMPUTER  HOBBYISTS: 


Starting  this  month,  you  will  see  a  slogan  underneath 
our  name.  It  reads  "Publishing  personal  computing  books 
is  our  business."  I  was  tempted  to  add  ".  .  .  Not  a  side- 
line." Look  at  who  publishes  books  now:  short  course 
companies,  instrument  manufacturers  and  general  pub- 
lishers. People  who,  for  the  most  part,  are  interested  in 
something  other  than  hobbyists.  An  editor  for  a  major  pub- 
lishing company  recently  told  me  "I  can  publish  these 
books  on  one  hand  and  do  something  else  with  the  other.  I 
don't  have  to  get  involved  in  their  stuff  myself."  That  kind 
of  "know-it-all"  attitude  on  the  part  of  major  publishers  is 
one  of  the  reasons  I  started  my  own  company.  I  have  been 
interested  in  computers  for  15  years  (I  have  an  Altair 
8800B)  and  have  been  in  publishing  for  nearly  10  years.  I 
don't  treat  book  publishing  or  hobbyists  as  sidelines.  If  you 
have  comments  about  this,  or  if  you  would  like  a  list  of  our 
books,  or  if  you  would  like  to  write  a  book  for  us,  please 
contact  me.  Thank  you. 

"See  us  at  Booth  211 
in  Atlantic  City" 


Merl  Miller 
dilithium  Press 
P.O.  Box  92 

Forest  Grove,  OR  97116 
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on  each  track,  soft  sectoring  is  more 
flexible,  has  greater  immunity  to  er- 
rors, and  offers  compatibility  with  a 
wide  variety  of  computer  systems 
and  data  entry  devices.  Either  tech- 
nique seemed  acceptable  for  our 
needs. 

Ordinary  IBM-compatible  single- 
density  recording  uses  a  simple 
technique  called  "double  frequency" 
or  "FM"  recording.  FM  is  similar  in 
some  respects  to  the  biphase  recor- 
ding technique  used  by  some  hob- 
byist cassette  interfaces  (e.g., 
Tarbell)  in  that  it  is  self-clocking  and 
relatively  immune  to  variations  in 
speed  and  to  media  defects.  Double- 
density  recording  has  been  suc- 


cessfully accomplished  by  means  of 
several  sophisticated  encoding 
techniques  (known  as  "MFM," 
"M2M,"  and  "GCR").  Each  of  these 
techniques  make  it  possible  to 
record  twice  as  much  data  on  a 
diskette,  but  all  of  them  are  much 
less  tolerant  of  speed  and  alignment 
errors,  dirty  heads,  marginal  disk- 
ettes, etc.  After  soliciting  expert  ad- 
vice from  several  sources,  we  decid- 
ed to  forego  double-density  recor- 
ding on  the  grounds  that  we'd  rather 
drive  a  healthy  Ford  than  a  sick  Fer- 
rari! 

Further  to  complicate  the  issue, 
dual  drives  and  double-density  recor- 
ding has  recently  been  joined  by  two 


new  notions  called  double-sided 
recording  and  double-track  recording 
(see  "Double  Talk"  box).  Double- 
sided  recording  was  recently  demon- 
strated by  Shugart,  PerSci,  and 
others  at  the  National  Computer 
Conference.  It  provides  doubled 
capacity  without  any  of  the  com- 
promises of  double-density  record- 
ing, and  will  be  available  to  hobbyists 
next  year.  Double-track  recording 
doubles  the  number  of  tracks  on 
each  disc  surface,  but  it  will  not  be 
available  until  mid-1978  and  its 
reliability  is  not  yet  well  understood. 


HOW  SMART  SHOULD  A  CON- 
TROLLER BE? 

Having  settled  on  the  PerSci  277 
dual  drive  and  single-density  record- 
ing, we  next  had  to  select  a  suitable 
controller.  Several  alternatives 
presented  themselves.  Alpha  Micro- 
systems, Processor  Technology,  and 
Tarbell  Electronics  all  sell  controllers 
which  mate  the  PerSci  drive  to  the 
S-100  bus.  These  are  fairly  simple 
devices  which  require  extensive 
software  support  in  the  host 
microcomputer  amounting  to 
several  thousand  machine  instruc- 
tions. PerSci  also  supplies  a  con- 
troller of  its  own,  a  sophisticated 
"intelligent"  controller,  and  the 
more  we  studied  it  the  more  we 
became  intrigued  with  its  potential. 
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THE 

ANSWER  BOOKS 
FOR 
HOME 
COMPUTER 
HOBBYISTS— 


HOME  COMPUTERS:  210  QUESTIONS 
AND  ANSWERS 

by  Rich  Didday 

Volume  1 :  Hardware 

This  book  is  for  the  person  with  a 

micro-computer  who  wants  to  get  an 

idea  of  what  it  can  be  like  to  use  it  to 

the  fullest.  $7.95   Summer  77 


Volume  2:  Software 
A  companion  volume  to  the  above 
book,  this  guide  leads  the  new  micro 
owner  through  the  thorny  problems 
surrounding  the  selection  and  use  of 
software.  $6.95   Summer  77 


STEP  BY  STEP  INTRODUCTION  TO 
8080  MICROPROCESSOR  SYSTEMS 

by  James  Melsa  and  David  Cohn 
This  is  a  more  advanced  book  which 
will  show  you  how  to  put  together 
what  you've  learned  to  build  systems 
and  applications  that  really  exploit  the 
capabilities  of  your  micro.  $7.95 
Summer  77 

"See  us  at  Booth 


HOME  COMPUTERS:  A  BEGINNER'S 
GLOSSARY  AND  GUIDE 

BY  Merl  Miller  and  Charles  Sippl 
This  book  provides  the  fundamental 
knowledge  and  skills  for  the  new 
micro  owner.  Written  in  a  lively  and 
straightforward  style,  it  takes  the 
mystery  out  of  the  basic  mathematical 
and  logical  principles  involved  in 
working  with  computers.  $6.95 
Summer  77 

HOME  COMPUTER  PRIMER 

by  Charles  Sippl 

This  book  is  for  people  who  know 
nothing  whatever  about  micro-compu- 
ters, but  have  discovered  that  com- 
puters have  become  a  fact  of  life— a 
fact  they  can  no  longer  ignore.  $6.95 
Summer  77 

HOME  COMPUTER  DIGITAL 
ELECTRONICS 

by  Merl  Miller  and  David  Irwin 
This  book  provides  the  beginner  with 
some  basic  ideas  of  switching  theory 
and  digital  circuits.  It  also  introduces 
him  to  some  of  the  most  important 
ideas  underlying  the  computer  sys- 
tem. $6.95   Fall  77 

8080  MICROCOMPUTER 
EXPERIMENTS 

by  Howard  Boyet 

This  book  contains  over  55  software, 
hardware,  and  interfacing  experi- 
ments with  enough  theory  to  allow  one 
with  no  previous  micro-processor  or 
computer  experience  to  proceed  to  a 
relatively  advanced  level  of  compe- 
tence. $91.95  Summer  77 
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DOUBLE  TALK 

Floppy  disc  manufacturers  talk 
of  four  distinct  methods  of  doubl- 
ing the  storage  capacity  of  a 
single  drive,  and  the  terminology 
can  get  quite  confusing: 

DUAL  DRIVE:  Two  drives 
packages  in  a  single  unit  with  cer- 
tain common  components  shared 
between  them. 

DOUBLE  DENSITY:  Data  record- 
ed on  each  track  at  twice  the  stan- 
dard density,  by  means  of  either 
MFM,  M2FM,  or  GCR  encoding. 

DOUBLE  SIDED:  Data  recorded 
on  both  sides  of  a  diskette,  using 
specially  certified  media  and  two 
independent  heads.  Announced  in 
June  1977,  and  soon  to  be 
available. 

DOUBLE  TRACK:  Twice  as 
many  tracks  recorded  on  each 
disc  surface  (154  tracks  instead  of 
the  standard  77).  Not  yet  announc- 
ed. 

To  make  matters  even  more 
confusing,  a  floppy  disc  system 
can  employ  combinations  of  these 
techniques  to  multiply  storage 
capacity  by  four,  eight,  or  sixteen. 
One  manufacturer  has  used  the 
phrase  "quad  density"  to  refer  to  a 
combination  of  double  density 
and  double  track  recording.  All  we 
can  say  is:  watch  your  ter- 
minology. 


i  ne  reroci  moaei  iu/u  conironer  is  a  remarKauie  pieue 
of  engineering.  Built  on  a  tiny  4.5-inch  by  7-inch  circuit 
board  (see  Figure  1),  the  device  incorporates  an  8080 
microprocessor  and  associated  support  chips,  a  Western 
Digital  FD1771B  single-chip  LSI  diskette  controller  (see 
INTERFACE  AGE,  October  and  November  1976  issues), 
4K  bytes  of  ROM  or  EPROM  containing  file  management 
firmware,  1K  bytes  of  RAM  used  for  input/  output  buffer- 
ing, an  8-bit  parallel  microcomputer  interface,  and  an  op- 
tional RS232  serial  interface.  In  short,  the  PerSci  con- 
troller is  a  one-board  computer  devoted  to  managing  the 
disc  subsystem.  The  controller  was  not  designed  for  the 
S-100  bus  specifically,  but  we  determined  that  interfacing 
it  to  S-100  was  a  simple  matter  requiring  only  three  cheap 
ICs. 

FIRMING  UP  THE  FIRMWARE 

The  matter  of  controller  firmware  was  not  so  simple. 
The  exciting  thing  about  an  intelligent  controller  like  the 
PerSci  1070  is  that  the  controller's  own  firmware  can 
take  care  of  all  of  the  complexities  of  controlling  the 
drives  and  managing  disc  files.  To  the  host  microcom- 
puter, the  disc  subsystem  looks  no  more  complicated 
than,  say,  a  paper  tape  reader.  This  makes  it  exception- 
ally easy  to  use  the  disc  with  existing  non-disc-oriented 
monitors,  language  processors,  and  other  software. 

We  were  disappointed  to  find  that  the  existing  firm- 
ware supplied  with  the  PerSci  1070  controller  was  not 
very  well  suited  to  our  requirements.  But  the  concept 
and  the  engineering  of  the  controller  was  so  appealing 
to  us  that  we  hated  to  pass  it  up.  Therefore,  we  ap- 
proached PerSci  and  proposed  to  perform  a  complete 
rewrite  of  the  controller  firmware  for  them.  The  new 
firmware  would  support  the  following  functions:  disk- 
ette format  initialization  with  optional  sector  interleave; 
maintaining  and  searching  a  directory  of  files  on  each 
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diskette  space;  sequential,  random,  stream  and  direct 
file  access  methods;  blocking  and  unblocking  of  both 
fixed-length  and  variable-length  records;  creating,  delet- 
ing, renaming  and  copying  of  files;  error  detection  and 
error  re-try;  and  diagnostic  testing  of  the  diskette  drives. 

PerSci  agreed,  and  the  usual  development  steps  en- 
sued with  their  good  and  bad  days.  Three  months  later 
the  new  firmware  was  fully  operational. 

FLASHBACK  TO  THE  Z-80 

In  the  meantime,  we  searched  for  the  best  base  of  ex- 
isting software  to  use  with  our  system.  We  surveyed 
much  of  the  available  disc-oriented  software  such  as 
Altair,  Processor  Technology,  and  Northstar  Disc 
BASICS,  Digital  Research  CP/M,  Administrative  Sys- 
tems Inc.  OPUS/ONE,  but  we  were  less  than  satisfied 
with  all  of  them  for  reasons  of  inflexibility,  performance, 
and/or  large  memory  requirements. 

At  length  the  best  library  of  program  development 
software  that  we  found  turned  out  to  be  the  non-disc- 
oriented  software  distributed  by  Technical  Design  Labs 
(Princeton,  NJ).  The  TDL  library  includes  8K  BASIC  and 
12K  Super-BASIC  interpreters,  an  ANSI  FORTRAN  com- 
piler, a  powerful  text  editor  similar  to  DEC'S  well-known 
TECO  editor,  an  excellent  word-processing  system,  and 
probably  the  best  macro-assembler  available  on  any 
microcomputer  system.  All  of  TDL's  software  has  been 
written  expressly  for  the  Z-80  to  take  advantage  of  its 
powerful  instruction  repertoire.  Furthermore,  TDL's 
software  development  staff  consists  of  a  half-dozen 
computer  scientists  at  MIT  who  really  know  what  they 
are  doing. 

Because  all  TDL  software  is  written  without  embed- 
ded input-output  routines,  and  depends  upon  calls  to  the 
monitor  to  perform  all  input-output  operations,  we  felt 


8080  Software:  Available  Now 


1  SHARED  RESOURCES 

The  TEMPOS  multi-user  floppy  disc  operating  system 
provides  microcomputer  users  with  capabilities  nor- 
mally found  only  on  much  larger  systems.  Up  to  7 
simultaneous  users,  multiple  jobs  and  a  complete  set 
of  utilities  make  TEMPOS  a  system  which  can  be  used 
in  business  and  commercial  applications,  as  well  as 
expanding  the  home  system  for  multiple  tasks.  The 
TEMPOS  package  includes: 

•  TEMPOS        Operating  system 

•  OPUS/TWO     High-level  language 

•  TEXTED         Column  Text  Editor 


•  Utilities:        ASSEMBLER  STEP 

LINK  DISC 

$LIST  FORMAT 

ALIST  MEMTEST 
ABSOL 


Systems  generation  allows  the  addition  of  drivers  for 
user-defined  I/O  devices  plus  floppy  disc  drivers  for 
other  than  MITS  or  iCOM  discs.  TEMPOS  is  available 
now  on  MITS  or  iCOM  diskettes. 

TEMPOS  $785.00 

Users  Manual  $  15.00 


2  HIGH-LEVEL  LANGUAGE 

Combining  some  of  the  best  features  of  BASIC,  FOR- 
TRAN, and  ALGOL,  the  OPUS  language  provides  the 
microcomputer  user  with  a  highly  flexible  tool.  Devel- 
oped primarily  for  use  in  business  applications,  both 
OPUS/ONE  and  OPUS/TWO  extend  the  capabilities  of 
8080-based  systems  to  new  highs.  Some  of  the  com- 
mands and  statements  included: 


ASSIGN  LOOP  .  .  .  NEXT 

ELSE  PRINT  FORMATTED 

GOSUB  WHILE...  CONT 

IF  RANDOM 

INPUT  MAX/MIN 


OPUS/TWO  has  all  the  capabilities  of  OPUS/ONE 
and  adds  provisions  for  error  trapping,  external  and 
machine  code  subroutines,  overlays,  and  extended  file 
and  disc  manipulation. 

OPUS  is  also  available  in  the  single  "ZZ"  format, 
allowing  the  user  to  initialize  the  system  with  his  own 
floppy  disc  driver  (add  $25).  OPUS/ONE  and  OPUS/ 
TWO  are  available  now  on  MITS  and  iCOM  diskettes, 
hex  paper  tape,  and  MITS  or  PT  cassette. 


OPUS/ONE  language  $  99.00 

OPUS/TWO  language   $195.00 

Users  Manual  $  7.00 

Move  starting  location   $  25.00 


3  BUSINESS  PACKAGE 

The  Clinical  Accounts  Receivable/Billing  Systems 
(CAR/B)  is  designed  especially  for  medical  and  dental 
offices.  The  system  provides  a  complete  receivable 
package  with  the  capability  of  printing  bills  and  in- 
surance forms,  as  well  as  a  generous  number  of 
reports,  such  as: 


DAILY  List  all  data  entered 

LEDGER  List  data  for  selected  accounts 

AGING  Aged  receivables  (30/60/90/120) 

SERVICE  Services  performed  by  doctor 

COLLEC  Collection  analysis 

BILLS  Prints  statements 

INSUR  Prints  insurance  forms 


The  CAR/B  system  also  includes  ASI's  QUERY/ 
TOTAL  report  generator,  allowing  the  user  to  select, 
through  simple  commands,  a  report  formatted  to  the 
user's  specific  requirements.  Available  now  for  either 
single  or  multi-user  systems  (multi-user  requires  TEM- 
POS operating  system). 

CAR/B  run  only  system  $1,500.00 

Demonstration  package  $  90.00 

Users  Manual   $     15. 00 


Administrative 

At  your  dealer  or  contact 

Administrative  Systems,  Inc. 

222  Milwaukee,  Suite  102,  Denver,  Colorado  80206 

(303)  321-2473 


Systems,  Inc. 

•  Please  add  shipping  and  handling  $1  per  manual  plus 
$2  per  medium 

•  Master  Charge  or  BankAmericard  accepted 

•  Dealer  and  OEM  inquiries  invited 
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that  it  would  not  be  too  difficult  to  marry  the  TDL  soft- 
ware to  a  disc-oriented  environment. 

PUTTING  IT  ALL  TOGETHER 

Having  decided  to  combine  the  S-100  bus,  the  Z-80 
microprocessor,  and  the  PerSci  277  drive  with  the  1070 
intelligent  controller,  and  TDL  software,  we  faced  a  big 
task.  Somehow  we  had  to  make  all  of  these  pieces  work 
together.  It  turned  out  to  be  easier  than  we  feared. 

First  came  the  task  of  interfacing  the  PerSci  1070 
controller  to  the  S-100  bus.  To  do  this,  we  mounted  the 
controller  board  piggyback  on  an  S-100  prototyping 
card,  added  a  few  ICs  and  regulators,  and  wire-wrapped 
all  into  a  reasonably  presentable  package.  To  our  aston- 
ishment it  worked  the  first  time! 

Next  we  had  to  get  the  disc  working  with  BASIC  and 
the  other  TDL  software.  Starting  with  TDL's  paper-tape- 
oriented  ZAPPLE  monitor,  we  added  patches  to  make 
available  the  full  set  of  disc  operations  implemented  in 
controller  firmware,  and  to  permit  assigning  disc  files 
as  the  logical  "reader,"  "punch,"  and  "list"  devices. 
This  worked  extremely  well,  but  as  the  patches  became 
more  and  more  extensive,  we  finally  decided  to  start 
with  a  clean  slate  and  write  our  own  TDL-compatible 
disc  monitor. 

Initially,  the  monitor  was  executed  from  EPROM  on  a 
Bytesaver  board,  and  used  the  top  several  hundred 
bytes  of  RAM  for  stack  and  working  storage.  Eventually, 
we  added  3K  of  EPROM  and  1 K  of  RAM  to  our  wire-wrap 
piggyback  board,  thereby  creating  a  completely  self- 
contained  hardware/firmware/software  system  on  one 
board. 

The  final  step  was  to  modify  TDL  BASIC  to  permit  full 
manipulation  of  disc  files  by  BASIC  programs.  Because 
of  the  simple  interface  afforded  by  the  intelligent  disc 
controller,  it  required  less  than  100  bytes  of  software  to 
add  file  handling  to  BASIC!  The  addition  simply  permits 
the  PRINT  and  INPUT  statements  to  be  used  with  the 
disc  as  well  as  the  console. 

Everything  was  working  fine.  With  the  warm  feeling 
that  accomplishment  brings,  we  set  to  work  developing 
the  disc-oriented  applications  which  had  motivated  this 
whole  train  of  events  —  with  occasional  Startrek  breaks, 
you  understand  .  .  . 

INFO  2000  IS  BORN 

The  three  Princes  of  Serendip  are  still  amongst  us. 
Some  PerSci  employees  who  were  themselves  com- 
puter hobbyists  asked  whether  we  could  set  them  up 
with  adapter  boards  and  software  of  our  design.  After 
receiving  a  few  other  requests  of  a  similar  nature,  we 
demonstrated  our  system  at  the  First  West  Coast  Com- 
puter Faire  in  San  Francisco,  and  found  much  interest. 
So  we  took  the  logical  next  step. 

We  contracted  with  a  first-rate  circuit  board  house  to 
make  up  the  S-100  adapter  cards,  (see  Figure  2),  then 
added  some  enhancements  to  our  disc  monitor,  and  pro- 
duced extensive  user  documentation  for  it  (using  the 
TDL  editor  and  word-processor,  naturally).  To  support 
and  distribute  these  products,  we  started  a  company 
called  INFO  2000. 

Today  our  system  and  software  are  being  used  in 
more  than  100  installations  throughout  the  United 
States,  and  are  on  display  in  a  growing  number  of  com- 
puter stores.  We  have  added  an  INFO  2000  adapter 
board  for  the  Digital  Group  Z80  computer  alongside  our 
S-100  product,  so  that  the  PerSci  disc  and  the  TDL  soft- 
ware library  can  be  used  on  Digital  Group  systems.  The 
editor  warned  us  not  to  boast,  but  we  do  feel  proud.  We 
believe  we  have  designed  a  good  product. 
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16K  Static  RAM 

•  I MSAI/Altair/Z-80  compatible 

•  100%  tested  ICs 

•  4K  low-power  static  RAMs;  no  refresh 

•  Each  4K  addressable  to  any  4K  slot 

•  Fully  buffered  bus 

•  Low-power  Schottky  TTL's 

•  Gold-plated  contacts;  solder  mask 

•  Low-profile  sockets  for  all  chips 

Kit  '36500 

Assembled  '45000 

MasterCharge  and  BankAmericard  tele- 
phone orders  welcome.  All  orders  shipped 
on  a  first-come  basis.  No  C.  O.  D.  's.  Cali- 
fornia residents  add  6%  sales  tax.  Orders 
shipped  prepaid. 

Yandenberg  data  products 

P.O.  BOX  2507 


SANTA  MAR  I  A,  CA  93454  805/937-7951 


CIRCLE  INQUIRY  NO.  57 


FROM 

T^e  Seme  Swvict  'Peofde 
THE  8K  STATIC  RAM  BOARD 


BARE 

30 


$ 


*  WILL  WORK  WITH  NO  FRONT  PANEL 

*  FULL  DOCUMENTATION 

*  FULLY  BUFFERED 

*  S100  DESIGN 

*  ADEQUATELY  BYPASSED 

*  LOW  POWER  SCHOTTKY  SUPPORT  ICS 

*  500N  SEC  LOW  POWER  7lS&  2102AL4'S 

BARE  BOARD  $30   KIT  $250 
FULLY  ASSEMBLED  &  TESTED  $295 

SEE  AT  YOUR  LOCAL  COMPUTER  SHOP 
OR  WRITE  FOR  INFORMATION 


WAMECO  INC 
3107  LANEVIEW  DR 
SAN  JOSE,  CA  95132 


wmc 


inc. 
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PERSC1 1070  INTELLIGENT 
FLOPPY  DISK  CONTROLLER 


By  Robert  A.  Stevens 


FOREWORD 

This  article  is  the  first  article  of  a  two-part  series 
covering  PerSci's  Model  1070  Intelligent  Floppy  Disk 
Controller  and  Model  70  and  277  Floppy  Disk  drives.  The 
first  article  covers  the  1070  Intelligent  Floppy  Disk  Con- 
troller functional  architecture  in  detail  and  includes  a 
logical  interface  design  for  integrating  PerSci's  Con- 
troller and  Floppy  Disk  Drives  into  your  S-100  bus  8080 
microcomputer  system. 

INTRODUCTION 

The  Model  1070  Controller  is  the  first  and  still  the  only 
truly  intelligent  diskette  controller  with  its  own  8080 
microcomputer,  two  memory  ports  and  a  file  type  disk 
operating  system  capable  of  being  interfaced  to  any 
microcomputer.  The  1070  controller  provides  on-board 
capabilities  to  communicate  by  file  name  with  most 
microcomputers  and  at  the  same  time,  takes  care  of  all 
housekeeping  functions.  One  controller  board  controls 
up  to  four  PerSci  Model  70  single  diskette  drives  or  up  to 
two  PerSci  Model  277  dual  diskette  drives,  providing  a 
high-performance  mass  storage  subsystem  with  an  on- 
line date  storage  capacity  of  more  than  one  million 
bytes.  For  reference,  see  Figure  1. 

MAJOR  INTELLIGENT  CONTROLLER  FEATURES 

The  common  denominator  1070  Controller  PCB  pro- 
vides the  following  on-board  major  features  when  fully 
populated  with  all  options: 

•  Controller  configured  as  a  dedicated  general  pur- 
pose 8080  microcomputer. 

•  Controller  mechanized  with  Western  Digital's  single 
chip  floppy  disk  controller  LSI  IC. 

•  Co-ordinated  handshaking  programmed  I/O  parallel 
data  transfer  between  controller  and  host  computer 
allows  all  types  of  data  access  and  transmission 
formats. 


•  Provides  ASCII  Text,  ASCII  HEX  object  code  &  exe- 
cutable binary  object  code  storage  formats. 

•  Provides  four  data  access  storage  transmission  for- 
mats (direct  access,  stream  access,  relative  access 
&  punctuated  access). 

•  Controller  mechanized  with  two  host  computer 
memory  ports. 

•  Two  memory  port  controller  can  be  interfaced  to  any 
host  computer  via  the  high  speed  &  bit  parallel 
memory  port  or  via  the  optional  RS232  serial  asyn- 
chronous memory  port. 

•  Controls  up  to  four  PerSci  Model  70  Single  Diskette 
Drives  or  up  to  two  PerSci  Model  277  Dual  Diskette 
Drives. 

•  Can  be  utilized  to  control  other  manufacturer's 
equivalent  floppy  disk  drives  without  hardware  or 
PDOS  modifications. 

•  On-board  1K  byte  static  RAM  communication  data 
buffer  storage  memory  provides  data  transfers  be- 
tween host  computer  and  diskette  without  passing 
the  critical  read/write  timing  parameters  associated 
with  the  disk  drive  to  the  host  computer. 

•  On-board  microcomputer  with  ROM  Resident  PDOS 
FMF  resolves  problem  of  requiring  a  different  DOS 
for  every  type  of  computer  CPU  interfaced  to. 

•  Host  computer  requires  only  a  minimal  I/O  driver 
routine  unique  to  its  CPU  to  complete  the  total  DOS 
software  requirements  (168  bytes  in  a  typical  8080 
based  microcomputer  system). 

•  Resident  PDOS  FMF  can  be  customized  to  special 
applications  without  redesigning  hardware 
(although  not  a  standard  option,  this  capability  does 
provides  means  of  customizing  the  controller  to 
meet  special  situations  for  quantity  orders). 


Figure  1.  PerSci  Model  1070  Controller  PC  Board 
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Figure  3.  Model  1070  Intelligent  Floppy  Disk  Controller  Logical  Program 
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•  PerSci's  PDOS  FMF  Modified  IBM  soft  sectored 
disk  storage  format  allows  76  tracks  available  for 
file  data  storage  and  permits  up  to  a  100-file  index 
table  on  a  single  index  track. 

•  PDOS  FMF  allows  up  to  252,928  bytes  of  data  stor- 
age/single sided  diskette  volume. 

•  IBM  3740  Soft  Sectored  Disk  Storage  Format 
available  as  an  option. 

•  PDOS  FMF  Diskette  Initialization  function  provides 
choice  between  non-interleaved  and  twelve  optional 
interleaved  sector  sequences. 

•  PDOS  FMF  allows  up  to  five  open  files  to  exist 
simultaneously. 

•  PDOS  FMF  manipulates  diskette  files  by  name  yet 
requires  no  more  software  support  in  your  host 
microcomputer  than  does  a  paper  tape  reader  or 
cassette  tape  recorder  storage  system. 

•  PDOS  FMF  provides  Write  Error  Detection  and  Auto 
Retry  on  soft  errors. 

•  PDOS  FMF  provides  operator  error  and  disk  drive 
diagnostic  messages. 

•  Operates  on  standard  microcomptuer  voltage  levels 
(  +  5V,  +  12V  &  -12V). 

CONTROLLER  FUNCTIONAL  DESCRIPTION 

The  1070  Controller  is  in  actuality  an  8080  general  pur- 
pose microcomputer  configurated  with  a  Western  Digi- 
tal single  chip  floppy  disk  controller  port,  a  controller  to 
host  computer  parallel  memory  port,  an  optional  con- 
troller to  host  computer  RS232  USART  serial  memory 
port,  1K  byte  static  RAM  data  buffer  storage  memory, 
and  a  4K  byte  ROM  resident  PDOS  File  Management 
Firmware  memory  with  all  addressing  via  the  memory 
mapped  technique.  The  host  computer  port  interface  in- 
cludes both  a  memory  data  port  and  command-status 
port.  The  command-status  port  provides  the  means  by 
which  the  controller  CPU  can  talk  to  the  host  computer 
and  vice  versa  without  conflict  because  of  the  coordi- 
nated handshake  technique  utilized.  For  reference  see 
Figure  2,  Model  1070  block  diagram  and  Figure  3,  Model 
1070  logical  diagram. 
Host  Computer  Interface 

The  1070  Intelligent  Disk  Controller  provides  two 
methods  of  interfacing  a  floppy  disk  memory  system  to 
the  microcomputer  of  your  choice.  An  8-bit  parallel  data 
port  interface  is  standard  while  an  RS232  serial  inter- 
face is  available  as  an  added  option.  The  RS232  inter- 
face is  used  to  interface  the  host  computer  in  those 
cases  where  the  computer  MIB  bus  structure  does  not 
provide  a  natural  logical  interface. 

One  of  the  major  features  of  the  1070  Controller  with  its 
own  resident  DOS  firmware  is  that  it  allows  the  Controller 
to  be  interfaced  to  any  mini-  or  microcomputer  such  as 
the  8080,  Z-80,  6800,  6502,  and  others  with  a  minimal  ef- 
fort requiring  in  some  cases  only  a  simple  host  com- 
puter I/O  driver  software  routine  to  be  up  and  running. 

Parallel  Interface  —  The  parallel  interface  is  a  two 
port  (data  and  command-status  ports)  programmed  I/O 
or  memory  mapped  addressed  full  handshaking  co-ordi- 
nated bidirectional  data  transfer  computer  interface. 
The  command-status  port  with  ASCII  communication 
protocol  control  characters  (EOT,  ACK,  NAK,  SOH  & 
ENO)  co-ordinates  data  transfers  in  both  directions  and 
provides  means  of  uniquely  distinguishing  communica- 
tions control  characters  from  data  characters  or  bytes. 
The  selection  between  the  data  port  and  command- 
status  port  is  accomplished  by  the  LSB  (Ao)  address  line 
of  the  host  computer.  (Ao  selects  the  command-status 
port  while  Ao  selects  the  data  port).  Handshake  coordi- 
nation between  the  1070  controller  and  host  computer  is 
accomplished  through  the  command-status  port  by  the 


four  controller  status  bits  shown  in  the  following  Figure  4, 
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Figure  4.  Controller  Handshaking  Status  Bits 

while  Figure  5  defines  the  handshake  coordination  be- 
tween controller  and  computer  for  those  individuals  un- 
familiar with  handshaking  techniques. 

The  4-bit  status  co-ordinated  handshake  technique 
provides  variable  or  fixed  length,  blocked  or  unblocked 
random  or  sequential  ASCII  text,  ASCII  HEX  object  cod- 
ed or  executable  binary  object  coded  data  to  be  trans- 
ferred to  and  from  the  floppy  diskette  storage  media. 

The  parallel  port  interface  includes  the  following  in- 
terface signals: 

•  8  BIT  DATA  BUS  (Bus  0-Bus  7) 

•  12  BIT  ADDRESS  BUS  (AD4-AD15) 

•  COMMAND/DATA  (Controlled  by  Address  Line  Ao) 

•  EXTERNAL  SELECT 

•  READ 

•  WRITE 

•  RESET  COMPLETE 

•  RESET  CONTROLLER  (RESET  IN) 

•  GROUND,  +5  Volts,  =  12  Volts  &  -  12  Volts 

Typical  Parallel  Interface  —  In  order  to  integrate  the 
PerSci  controller  into  your  system,  using  the  parallel 
memory  port  interface,  normally  will  require  three 
logical  IC's  and  a  computer  MIB  bus  to  control  bus  con- 
nector adapter.  An  example  of  the  simplicity  of  this 
logical-physical  adapter  interface  is  shown  in  Figure  6. 

RS232  Serial  Interface  Option  —  An  RS232  USART 
serial  interface  is  provided  as  an  option  for  interfacing 
directly  to  host  computers  that  have  a  built-in  RS232 
serial  interface.  The  latest  version  of  PDOS  FMF  allows 
both  the  parallel  and  serial  interface  ports  to  be  physi- 
cally connected  but  only  allows  one  of  the  two  ports  to 
communicate  with  the  controller  at  any  given  time  on  a 
first  come  first  served  basis.  The  RS232  serial  interface 
option  also  includes  an  on-board  USART  baud  rate 
selection  via  a  twelve-position  DIP  rotary  switch.  The 
twelve  baud  rates  are  as  follows: 


BAUD  RATE 

50 

75 

110 


SWITCH  SETTING 
0 
1 
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The  optional  RS232  serial  interface  provides  no 
means  either  for  co-ordinating  data  transfers  through 
handshaking  or  for  distinguishing  between  communica- 


tions  control  and  data  characters.  Thus,  the  user  must 
take  care  not  to  transmit  data  to  the  controller  faster 
than  the  controller  can  write  it  on  diskette  which 
depends  on  the  type  of  operation,  type  of  drive,  sector 
interleave,  etc.  Furthermore,  the  user  must  ensure  that 
the  significant  communication  control  character  (SOH, 
ACK,  NAK,  ENQ  &  EOT)  are  not  embedded  in  data  sent 
to  or  from  the  controller.  If  binary  data  file  information  is 
to  be  read  or  written,  the  user  must  provide  a  suitable 
escape  convention.  The  RS232  serial  interface  includes 
the  following  interface  signals: 

•  TxD  TRANSMIT  DATA 

•  RxD  RECEIVE  DATA 

•  DTR  DATA  TERMINAL  READY 

•  DSR  DATA  SET  READY 

•  RTS  REQUEST  TO  SEND 


CONTROLLER - 
COMPUTER 

COMMUNICATION 
EXCHANGE 


HANDSHAKING 
SEQUENCE 


COMPUTER  OUTPUTS 
COMMAND TO 
CONTROLLER 


1.  Computer  writes  output 
control  character  status 
into  the  controller's  con- 
trol character  input 
status  register  U10B 
(status  bit  #0)  true. 

2.  Computer  writes  output 
control  character  into 
the  controller's  input 
data,  register  U2  and 
sets  the  controller's 
data  input  status  regis- 
ter U10A  (status  bit  #1) 
true. 

3.  Controller  reads  input 
control  character  and 
resets  the  controller's 
status  registers  U10A 
(status  bit  #1)&U11B 
(status  bit  #0)  to  zero. 


COMPUTER  OUTPUTS 
DATA  TO 
CONTROLLER 


1.  Computer  writes  output 
data  into  the  control- 
ler's data  input  register 
U2and  sets  the  con- 
troller's data  input 
status  register  U10A  (bit 
#1)true. 

2.  Controller  reads  input 
data  from  register  U2 
and  resets  its  status 
registers  U10A  (status 
bit#1)andU110B 
(status  bit  #0)  to  zero. 


CONTROLLER  OUT- 
PUTS COMMANDTO 
COMPUTER 


1.  Controller  writes  out- 
put control  character 
into  its  output  register 
U1  and  sets  its  control 
character  output  status 
register  U9A  (status  bit 
#7)  true. 

2.  Computer  reads  the 
controller's  status  bits  6 
or  7  as  data  ready 
status  bits  and  if  either 
one  is  true,  reads  in 
data  from  the  con- 
troller's output  register 
U1,  resets  controller's 
status  bits  #6  &  7  to 


zero,  examines  con- 
troller's control  status 
bit  #7  and  sets  CPU 
carry  flag  to  1  if  the 
control  bit  7  is  true, 
otherwise  input  word  is 
a  data  word. 


CONTROLLER  OUT- 
PUTS DATA  TO 
COMPUTER 


1.  Controller  writes  out- 
put data  into  the  con- 
troller's output  data 
register  U1  and  sets  the 
controller's  data  output 
status  register  U9B 
(status  bit  #6)  true. 

2.  Computer  reads  the 
controller's  status  bits  6 
or  7  as  data  ready 
status  bits  and  if  either 
one  is  true,  reads  in 
data  from  the  con- 
troller's output  register 
U1,  resets  controller's 
status  bits  #6  &  7  to 
zero,  examines  con- 
troller's control  status 
bit  #7  and  sets  CPU 
carry  flag  to  1  if  the 
control  bit  #7  is  true, 
otherwise  input  word  is 
a  data  word. 


COMPUTER  READS 
CONTROLLER 
OUTPUT  STATUS 


1.  Computer  reads  the 
controller's  output 
status  register  U9A 
(status  bit  #6)  and  U9B 
(status  bit  #7). 


COMPUTER  READS 
CONTROLLER  OUT- 
PUT COMMANDOR 
OUTPUT  DATA 


1.  Computer  reads  the 
controller's  status  bits 
6  or  7  as  data  ready 
status  bits  and  if  either 
one  is  true,  reads  in 
data  from  the  con- 
troller's output  register 
U1 ,  resets  controller's 
status  bits  #6  &  7  to 
zero,  examines  con- 
troller's control  status 
bit  #7  and  sets  CPU 
carry  flag  to1  if  the 
control  bit  #7  is  true, 
otherwise  input  word  is 
a  data  word. 


Figure  5.  Handshaking  Coordination  Exchange 
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Figure  6.  8080S-100  Bus  Controller  Interface 
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•CTS  CLEAR  TO  SEND 

•  GND  GND 

All  RS232  interface  signals  are  RS232  voltage  levels. 

Disk  Drive  Interface 

The  floppy  diskette  drive  interface  provides  the 
capabilities  of  controlling  four  Model  70  single  drives  or 
two  Model  277  dual  drives.  The  disk  drive  interface  in- 
cludes the  following  interface  signals: 

•  DRIVE  SELECT  2-RIGHT  (Drive  #3) 

•  SEEK  COMPLETE 

•  RESTORE 

•  REMOTE  EJECT 

•  DRIVE  SELECT  2-LEFT  (Drive  #2) 

•  INDEX 

•  READY 

•  DRIVE  SELECT  1-LEFT  (Drive  #0) 

•  DRIVE  SELECT  1-RIGHT  (Drive  #1) 

•  DIRECTION 

•  STEP 

•  WRITE  DATA 

•  WRITE  GATE 

•  TRACK  00 

•  WRITE  PROTECT 

•  SEPARATE  DATA 

•  SEPARATE  CLOCK 


CONTROLLER  PHYSICAL  CONFIGURATION 

The  Intelligent  Controller  is  mechanized  on  a  single 
4.5"  x  7"  x  0.62"  printed  circuit  board  with  edge  connec- 
tors along  the  4.5"  dimension.  Host  computer  connec- 
tor interface  is  via  a  72-pin  PCB  edge  connector  with 
.100"  conductor  center  to  center  spacing  while  the  disk 
drive  connecter  interface  is  via  a  50-pin  PCB  edge  con- 
nector with  0.100"  conductor  center  to  center  spacing. 

HOST  COMPUTER  I/O  DRIVER  PROGRAM 

A  companion  article  in  this  issue  provides  an 
8080/Z-80  PerSci  controller  I/O  driver  program  while  next 
month's  issue  of  INTERFACE  AGE  will  include  a  6800 
I/O  driver  program.  Both  of  these  programs  provide  com- 


plete source  code,  flow  diagrams  and  descriptive  docu- 
mentation to  get  your  diskette  system  up  and  running 
almost  without  any  programming  on  your  part. 

PDOS  FILE  MANAGEMENT  FIRMWARE 

The  1070  Intelligent  Controller  software  consists  of  a 
4K  ROM  resident  PerSci  Disk  Operating  System  (PDOS) 
File  Management  Firmware  (FMF).  The  PDOS  FMF  pro- 
gram resides  in  ROM  starting  at  memory  address  0000H 
through  and  including  2FFFH.  PDOS  includes  all  func- 
tions normally  associated  with  a  DOS  except  for  the 
host  computer  I/O  driver  linkage  routine  which  must 
reside  in  the  host  computer's  main  memory. 

Diskette  Data  Storage  Format 

The  diskette  initialization  function  of  the  1070  con- 
troller creates  a  diskette  volume  that  contains  77  tracks 
with  26  sectors/track  and  128  data  bytes  per  sector.  The 
first  track  is  reserved  by  the  controller  for  use  as  an  in- 
dex (i.e.  a  table  of  contents)  for  the  diskette  volume, 
while  the  remaining  76  tracks  are  available  for  data 
storage.  Tracks  are  numbered  from  00  to  76  (outer  to  in- 
ner) and  sectors  are  numbered  from  01  to  26  on  each 
track.  Each  sector  has  a  header  which  defines  the  track 
and  sector  number  for  the  soft  sectored  diskette.  Both 
the  sector  header  and  the  data  itself  is  written  with  a 
16-bit  cyclic  redundancy  check  (CRC)  word.  Formatted 
data  capacity  of  each  track  is  3328  bytes  while  the 
capacity  of  each  diskette  is  252,928  data  bytes,  ex- 
cluding index  track.  The  index  track  accommodates  up 
to  100  file  index  references,  each  consisting  of  the 
following  index  information. 

•  NAME  (up  to  eight  alphanumeric  characters) 

•  VERSION  (up  to  three  alphanumeric  characters) 

•  TYPE  (single  alphanumeric  character) 

•  START  OF  FILE  ALLOCATION  (4  digit  decimal  number) 

•  LENGTH  OF  FILE  ALLOCATION  (4  digit  decimal 
number) 

•  POSITION  OF  THE  FILE  EOF  MARK  (4  digit  decimal 
number) 

•  DATE  OF  FILE  CREATION  (Six  digit  decimal  number) 

•  DATA  OF  LAST  UPDATE  (Six  digit  decimal  number) 


Table  1.  Access  Methods  Characteristics  Summary 


ACCESS 
METHOD 

DELIMITER 

SMALLEST 
ELEMENT  OF  DATA 
TRANSFERRED  TO  OR 
FROM  MEMORY  SYSTEM 

PDOS 
STORAGE  & 
RETRIEVAL 
COMMANDS 

DIRECT 

SECTOR  # 

SECTOR 

INPUT 
OUTPUT 

RELATIVE 

#  OF  BYTES 

BYTE 

READ 
WRITE 

PUNCTUATED 

ASCII  RS 
CONTROL 
CHARACTER 

RECORD 

READ 
WRITE 

STREAM 

FILE  NAME 

FILE 

LOAD 
SAVE 

Note: 

Fixed  length  is  defined  as  the  specified  length  or  number  and  is  part  of  the  PDOS  command,  whereas  the  length  of  a 
variable-length  record  or  file  is  determined  by  delimiters,  such  as  RS  control  characters  or  file  name  and  EOF  control 
characters. 
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File  Allocation 

When  a  new  file  is  created  on  a  diskette  volume,  it 
receives  an  allocation  of  contiguous  sectors.  The 
minimum  file  allocation  is  one  sector,  and  the  maximum 
is  1976  sectors  (i.e.  76  tracks  of  26  sectors,  or  252,928 
bytes).  The  first  file  created  on  a  newly  initialized 
diskette  receives  an  allocation  starting  immediately 
above  the  index  track.  Subsequently  created  files 
receive  an  allocation  starting  immediately  above  the 
allocation  of  the  previously  created  file.  The  allocation 
of  each  file  is  recorded  in  the  file  header  information 
recorded  on  the  index  track. 

Whenever  a  file  is  deleted,  its  block  of  contiguous 
sectors  is  de-allocated.  This  leaves  a  gap  in  the  se- 
quence of  allocated  sectors  on  the  diskette  volume. 
PDOS  provides  a  GAP  command  to  compress  the  alloca- 
tions on  a  diskette  volume,  eliminating  the  gaps  caused 
by  previous  file  deletions. 

File  Access  Methods 

The  controller  PDOS  ROM  resident  File  Management 
Firmware  provides  the  following  four  methods  for  ac- 
cessing and  updating  files  stored  on  a  diskette: 

•  STREAM  ACCESS 

•  PUNCTUATED  ACCESS 

•  RELATIVE  ACCESS 

•  DIRECT  ACCESS 

Stream  Access  —  The  stream  access  method  permits 
an  entire  ASCII  text,  ASCII  HEX  object  program  or  binary 
program  file  to  be  stored  or  retrieved  as  a  continuous 
stream  of  data  bytes  (as  if  the  diskette  file  were  a  very 
high  speed  paper  tape).  Stream  access  is  ideally  suited 
for  the  storage  and  retrieval  of  executable  binary  pro- 
grams, ready  to  run  BASIC  application  programs  and 
completed  ASCII  text  word  processing  files.  Stream  ac- 
cess is  performed  on  opened  or  closed  files  using  the 
LOAD  and  SAVE  controller  commands. 

Punctuated  Access  —  The  punctuated  access 
method  treats  a  file  as  a  sequence  of  variable-length 
records  separated  by  the  non-printing  ASCII  control 
character  RS.  Prior  to  file  access  a  file  reference  pointer 


is  positioned  via  the  POSITION  command  to  the  desired 
record  position. 

Variable-length  punctuated  file  records  may  then  be 
read  or  written  in  continuous  sequence,  or  one  at  a  time 
by  using  the  READ  or  WRITE  commands  if  the  file  is 
open.  Reocrds  may  span  sector  boundaries  of  a  diskette 
(sector  boundaries  are  made  transparent  by  the  con- 
troller). Punctuated  access  is  appropriate  for  the 
storage  and  retrieval  of  ASCII  text  word  processing 
files,  BASIC  application  programs,  assembler  source 
programs  and  HEX  object  programs  which  are  to  be  ac- 
cessed sequentially,  one  record  or  line  at  a  time  and  are 
in  ASCII  text  or  ASCII  HEX  format.  Because  of  its 
dependency  upon  the  unique  ASCII  RS  punctuation  con- 
trol character  to  separate  records,  punctuated  access 
can  not  be  used  to  store  and  retrieve  binary  data. 

Relative  Access  —  The  relative  access  method  treats 
a  file  as  a  byte-addressable  random  access  memory. 
Prior  to  file  access,  a  fiie  reference  pointer  is  positioned 
to  any  desired  byte  position.  Any  fixed  length  number  of 
bytes  may  then  be  stored  or  retrieved  by  using  the  READ 
and  WRITE  commands  if  the  file  is  open.  Relative  READ 
and  WRITE  operations  may  span  sector  boundaries  but 
this  is  made  transparent  by  the  controller.  Relative  ac- 
cess is  ideal  for  data  base  oriented  applications  in 
which  random  byte  access  is  required. 

Direct  Access  —  The  direct  access  method  permits 
any  specified  single  sector  of  any  specified  track  of  a 
diskette  volume  to  be  read  or  written  directly  by  using 
the  INPUT  and  OUTPUT  commands  and  thereby  bypass- 
ing the  file  management  functions  of  the  controller 
altogether.  Files  need  not  be  open  prior  to  an  INPUT  or 
OUTPUT  operation. 

The  following  Table  1  summarizes  the  characteristics 
of  the  four  access  methods: 
File  Reference 

A  file  reference  identifies  a  particular  file  or  group  of 
files.  File  references  may  be  either  unique  or  ambiguous. 
A  unique  file  reference  identifies  one  file  uniquely,  while 
an  ambiguous  file  reference  may  be  satisfied  by  several 
different  files.  File  references  consist  of  four  identifier 
fields: 


REQUIRED 

FILE  LENGTH 

FILE  ACCESS 

CLASS  OF  FILE 

FILE  STATUS 
TO  STORE  OR 
RETRIEVE 
FILE  DATA 

CLASSIFICATION 

)OM 

ENTIAL 

HANDLED  VERSUS 
COMPUTER  I/O  PORT 
INTERFACE 

RANT 

EQUE 

PARALLEL 

SERIAL 

BINARY 

ASCII 

BINARY 

ASCII 

OPEN  OR 
CLOSED 

FIXED 

X 

X 

X 

X 

X 

OPEN 

FIXED 

X 

X 

X 

X 

X 

OPEN 

VARIABLE 

X 

X 

X 

OPEN  OR 
CLOSED 

VARIABLE 

X 

X 

X 

X 

SEPTEMBER  1977 


INTERFACE  AGE  119 


•  N  Name  of  up  to  eight  alphanumeric  characters 

•  V  Version  of  up  to  three  alphanumeric  characters 

•  T  Type  specified  by  a  single  alphanumeric  character 

•  D  Drive  which  is  a  numeric  digit  between  0  and  3. 

The  version,  type  and  drive  identifier  fields  are  op- 
tional and  are  set  off  from  the  name  by  means  of  the 
unique  leading  punctuation  characters  (period,  colon, 
and  slash)  as  shown  in  the  following 

NNNNNNNN.VVV:T/D 

The  period  punctuation  character  denotes  start  of  the 
version  identifier  field,  colon  denotes  start  of  type  iden- 
tifier field,  while  slash  denotes  start  of  the  drive  iden- 
tifier field. 

The  following  are  examples  of  the  valid  file 
references: 

MONITOR  FILE  NAMED  MONITOR 

MONITOR-SRC  FILE  NAMED  MONITOR,  VER- 
SION SRC 

MONITOR.OBJ:A      FILE  NAMED  MONITOR  VERSION 
OBJ,  TYPE  A 

MASTER/2  FILE  NAMED  MASTER,  DRIVE  2 

MASTER:$  FILE  NAMED  MASTER,  TYPE  $ 

MASTER.ONE  FILE  NAMES  MASTER  VERSION 

ONE 

STARTREK.BAS/1  FILE  NAMED  STARTREK  VER- 
SION BAS  DRIVE  1 

STARTREK.XOT  FILE  NAMED  STARTREK,  VER- 
SION XOT 

STARTREK:0/3         FILE  NAMED  STARTREK,  TYPE  0, 
DRIVE  3 

The  special  characters  "?"  and  "*"  may  be  used  a  file 
reference  ambiguous  so  that  it  may  match  a  number  of 
different  file.  The  "?"  is  used  as  a  "wild-card"  character 
which  matches  any  character  in  the  corresponding  posi- 
tion in  a  file  reference.  Thus  the  ambiguous  file 
reference: 

PER  ????.BA? 

matches  all  of  the  following  unambiguous  file 
references: 

PERFECT.BAL 

PERSCI.BAS 

PERQ.BAX 

The  character  "*"  is  used  to  denote  that  all  characters 
positions  to  the  right  are  wild-cards.  The  following  ex- 
amples illustrate  the  flexibility  which  this  facility  pro- 
vides: 

MONITOR.*  =  MONITOR.???:?  Matches  all  files 

with  name 
"MONITOR" 

\BAS  =  ????????.BAS:?  Matches  all  files 

with  version 
"BAS" 

Z*  =  Z???????.???:?    Matches  all  files 

starting  with  "Z" 
=  ????????.???:?    Matches  all  files 
^  _  on  the  diskette 

Controller  Commands 

PDOS  FMF  commands  consist  of  a  single  alpha  char- 
acter command  identifier  followed  by  one  or  more  com- 
mand parameters.  Parameters  must  not  contain  embed- 
ded spaces,  must  be  set  off  from  one  another  by  spaces 
and  may  optionally  be  set  off  from  the  common  letter  by 
spaces.  All  PDOS  commands  are  initiated  by  a  CR  LF 
EOT  following  the  command.  PDOS  mode  of  operation 
is  directed  by  one  of  17  commands  as  summarized  in 
the  following: 


COMMAND  NAME 
•  A  ALLOCATE 


COPY 

DELETE 

EJECT 

FILE 

GAP 

INPUT 
KILL 
LOAD 
MODE 

NAME 

OUTPUT 

POSITION 

QUERY 
READ 

SAVE 

TEST 


COMMAND  FUNCTION 

Allocates  an  empty  file  & 
assigns  name 
Copy  file  or  diskette 
Deletes  file  or  diskette 
Ejects  diskette 
Opens  &  closes  file 
Eliminate  deleted  files  & 
compress  diskette  storage 
Read  single  sector 
Deletes  all  diskette  files 
Read  entire  file 
Set  default  diskette  and 
date 

Rename  file 
Writes  single  sector 
Sets  open  file  reference 
pointer  position 
List  diskette  index  track 
Reads  specified  number  of 
bytes  from  open  file 
Creates  new  file  and  saves 
input  stream  data  in  it 
Executes  one  of  three  resi- 
dent disk  drive  diagnostic 
tests 


PDOS  FMF  Command  Description 

Each  of  the  17  PDOS  FMF  commands  are  described  in 
detail  in  the  following: 


COMMAND 


COMMAND 
NAME 

ALLOCATE 


COPY 


DELETE 


FILE  ACCESS 
METHOD 


EJECT 


FILE 


GAP 


INPUT 


DIRECT 


LOAD 
MODE 


NAME 


STREAM 


Allocates  an  empty  file  of  N 
sectors  long  and  assigns  a 
file  name.  File  names  may 
consist  of  up  to  eight 
alphanumeric  characters. 
File  references  may  be 
either  unique  or  ambiguous. 
Copies  file,  collection  of 
files,  or  complete  diskette 
volume  to  same  or  different 
diskette  volume.  Requires 
that  all  files  be  closed. 
Deletes  specified  file,  col- 
lection of  files,  or  complete 
diskette  volume. 
Ejects  diskette  in  specified 
drive  (effective  only  if  the 
diskette  drive  is  equipped 
with  remote  eject  option). 
Opens  and  closes  diskette 
files  in  drive  unit  0-3.  A  file 
must  be  open  before  punc- 
tuated or  relative  access  is 
permitted  by  the  controller. 
All  open  files  are  equated  to 
logical  unit  numbers  be- 
tween 1  and  5  to  reduce 
number  of  alphanumeric 
characters  required  to  define 
a  file  name.  A  maximum  of 
five  files  may  be  open 
simultaneously. 
Reallocates  and  compres- 
ses diskette  storage  to  eli- 
minate prior  file  deletions. 
Requires  that  all  files  be 
closed. 

Reads  single  sector  of 
specified  tract,  sector  and 
drive. 

Deletes  all  files  on  specified 
diskette  without  initializing 
diskette  or  deletes  all  files 
and  initializes  diskette  to 
any  one  of  13  sector  inter- 
leave sequences. 
Read  entire  diskette  file. 
Loads  current  date  and  sets 
defule  diskette  driver 
number  (0-3)  for  all  subse- 
quent file  references  and 
commands  which  do  not  in- 
clude an  explicitly  specified 
drive. 

Change  specified  file  name 
to  new  name. 
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0  OUTPUT        DIRECT         Writes  a  single  sector  into 

an  open  file  of  specified 
drive. 

Q  QUERY  —  Reads  index  track  header  in- 

formation from  one,  group, 
or  all  files  on  specified  disk- 
ette volume. 

This  header  information  in- 
cludes the  following  file 
record  data: 

•File  name  version  &  type 
•Start  of  allocation  (decimal 

track  and  sector  starting 

address). 

•Length  of  allocation  (deci- 
mal number  of  sectors). 
•Position  of  the  end-of-data 
mark  (decimal  sector  and 
byte  offset). 
•Date  of  creation. 
•Date  of  last  update. 
R  READ  RELATIVE      Reads  specified  number  of 

OR  bytes  from  open  file  of  spe- 

PUNCTUATED  cified  drive  (fixed-length  or 
variable-length  records). 
Variable-length  records  de- 
limited by  a  record  separator 
character  RS. 

S  SAVE  STREAM        Creates  a  new  variable-length 

file  record  in  specified  disk- 
ette. File  sector  allocation 
size  is  determined  by  length 
of  the  data  stream  record. 

T  TEST  —  Executes  one  of  three  resi- 

dent diagnostic  tests  on 
specified  drive.  The  three 
diagnostic  tests  are  random 
seek-verify  test,  random 
seek-read  test,  and  incre- 
mental seek-read  test. 

W  WRITE  RELATIVE      Writes  a  fixed-length  or  vari- 

OR  able-length  record  into  an 

PUNCTUATED  open  file  on  specified  or 
default  selected  drive. 

Protocol  Software  Handshaking  Interface 

The  PDOS  Command  protocol  interface  between  the 
host  computer  and  the  controller  is  accomplished  by 
utilizing  the  standard  ASCII  communications  control 
characters  SOH,  ACK,  NAK,  ENQ  and  EOT  as  controller- 
host  computer  communication  commands.  These  pro- 
tocol communication  commands  are  used  under  a  co- 
ordinated handshaking  technique  to  control  all  data 
communication  between  the  controller  and  host  com- 
puter via  the  controller  command-status  port.  Normally 
the  computer  issues  a  PDOS  comand  followed  by  a 
communication  command  sequence  (CR  LF  EDT),  where- 
upon the  controller  transmits  data  or  answers  back  by 
issuing  a  single  or  sequence  of  communication  com- 
mands, data  or  error  message  if  appropriate  followed  by 
the  terminating  communication  command  sequences 
ACK  EOT.  This  co-ordinated  handshake  protocol  inter- 
face command  sequence  is  shown  in  the  following 
Figure  7,  for  each  PDOS  command. 

Error  Diagnostic  Messages 

The  controller  issues  fatal  and  non-fatal  error 
diagnostic  messages.  Fatal  error  diagnostic  messages 
transmitted  by  the  controller  are  always  proceeded  by  a 
NAK  control  character  and  followed  by  an  EOT  control 
character.  These  error  diagnostic  messages  indicate  the 
premature  and  unsuccessful  termination  of  a  controller 
command. 

Fatal  Errors  —  Fatal  error  diagnostic  messages  are  as 
follows: 

•  COMMAND  ERROR         Indicates  an  invalid  com- 

mand or  command 
parameter. 

•  DUPLICATE  FILE  ERROR  Indicates    an    attempt  to 

create  a  new  file  with  the 
same  name  as  an  existing 
file  on  the  same  diskette. 
Indicates  that  a  file  with  the 


•  OUT OF SPACE  ERROR 


•  READY  ERROR 


•  UNIT  ERROR 


•  HARD  DISK  ERROR 


specified  name  could  not 
be  found  in  the  index  of  the 
specified  diskette. 
Indicates  an  attempt  was 
made  to  exceed  the  capa- 
city of  a  diskette  or  exceed- 
ed the  index  track  capacity. 
Indicates  an  attempt  was 
made  to  access  a  diskette 
drive  which  is  not  ready. 
Indicates  an  attempt  was 
made  to  read,  write,  or  posi- 
tion a  logical  unit  number 
that  is  not  equated  with  an 
open  file. 

Indicates  a  seek,  read,  or 
write  error  which  could  not 
be  successfully  resolved  in 
five  retries. 

Note  that  each  fatal  error  message  begins  with  a  unique 
alpha  character,  so  that  an  interfacing  program  need  on- 
ly to  analyze  the  first  character  following  a  NAK  control 
character  to  determine  the  type  of  fatal  error. 

Non-Fatal  Errors  —  Non-Fatal  error  diagnostic 
messages  are  issued  for  soft  disc  errors.  They  are  not 
preceded  by  a  NAK  control  character,  and  they  contain 
the  following  information: 

•  TYPE  OF  DISK  OPERATION  (seek,  read  or  write) 

•  ERROR  RETRY  NUMBER  (1  to  5) 

•  DISKETTE  LOCATION  AT  WHICH  ERROR  OCCURRED 

(decimal  track  and  sector) 

•  TYPE  OF  ERROR  (protect,  write  fault,  verify,  CRC,  or 
lost  data) 

During  the  transmission  of  diskette  data  (LOAD,  SAVE, 
READ,  WRITE,  INPUT  and  OUTPUT  commands),  non- 
fatal error  messages  are  suppressed. 


•  NOT  FOUND  ERROR 


PDOS COMMAND 

COORDINATED  HANDSHAKE 
PROTOCOLSEQUENCE 

ALLOCATE 

COMPUTERTRANSMITS:PDOS 
COMMAND  CR  LF  EOT 

EJECT 

FILE 

CONTROLLER  TRANSMITS: 
ACK  EOT 

KILL 

MODE  NAME 

TEST 

COPY 

DELETE 

COMPUTER  TRANSMITS:  PDOS 
COMMAND  CRLF  EOT 

GAP 

POSITION 

CONTROLLER  TRANSMITS: 
INFORMATION-DATA 
CRLF ACK EOT 

QUERY 

INPUT 

LOAD 

COMPUTER  TRANSMITS:  PDOS 
COMMAND  CRLF  EOT 

READ 

CONTROLLER  TRANSMITS: 
SOH  DISK-DATA  ACK  EOT 

OUTPUT 

COMPUTER  TRANSMITS:  PDOS 
COMMAND  CRLF  EOT 

SAVE 

WRITE 

CONTROLLER  TRANSMITS: 
ENQ  EOT 

COMPUTER  TRANSMITS:  DISK- 
DATA  EOT 

CONTROLLER  TRANSMITS: 
ACK  EOT 

Note:  Controller 
may  terminate 
command  at  any 
time  with  fatal 
error  diagnostic 
message  by  us- 
ing the  follow- 
ing protocol 

CONTROLLER  TRANSMITS:  NAK 
FATAL-ERROR  MESSAGE 
CRLF  EOT 

Note:  No  ACK  will  be  transmitted 
by  the  controller  in  thiscase. 
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Hardware  Bootstrap  for  Popular 
Diskette  System 

Data  Systems  Design  recently  announced  a 
hardware  bootstrap  for  their  popular  DSD  210 
DEC  compatible  floppy  disc  system. 

The  new  bootstrap  capability  allows  a 
PDP-11  or  LSI-11  user  to  load  RT-11  from  the 
diskette  unit  with  a  single  command.  The 
bootstrap  instruction  sequence  is  contained 
on  a  PROM  which  is  a  part  of  the  DSD  210  inter- 
face. This  new  feature  saves  the  cost  and  back- 
plane slot  of  the  REV-11  board  for  LSI-11  users 
and  it  can  reduce  start-up  time  on  the  PDP-11. 

Data  Systems  is  the  originator  of  the  "DEC 
compatible"  diskette  system.  The  DSD  210  re- 
quires no  special  software  drivers  to  operate 
under  RT-11,  RSX-11,  or  OS/8  operating  sys- 
tems. The  controller,  power  supplies,  and  up  to 
three  diskette  drives  are  packaged  as  a  com- 
plete unit  which  can  be  used  with  LSI-11,  PDP- 
11,  or  PDP-8  minicomputers  simply  by  chang- 
ing interfaces.  The  DSD  210  uses  a  micro- 
processor controller-formatter  and  includes 
extensive  self-test  diagnostics.  It  also  uses  the 
popular  Shugart  SA  800  diskette  drives. 

The  DSD  210  including  the  new  bootstrap 
feature  is  available  30  days  after  receipt  of 
order.  Quantity  one  price  is  $1000  less  than  the 
DEC  offering.  Bootstrap  feature  is  included  at 
no  additional  charge. 

For  further  information,  contact  Data  Sys- 
tems Design,  Inc.,  3130  Coronado  Drive,  Santa 
Clara,  CA  95051,  (408)  249-9353. 
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Plug  S-100  Boards  into  KIM? 

The  KIMSI™  makes  S-100  (Altair/IMSAI) 
type  boards  plug  compatible  with  KIM.  The 
Kimsi  board  attaches  to  any  KIM-1  computer 
and  on  a  single  board  provides  both  the  inter- 
face logic  and  a  fully  buffered  motherboard 
with  eight  100-pin  slots. 

The  ability  to  use  currently  available  S-100 
memory,  video,  I/O,  PROM  programming,  graph- 
ics, and  music  and  speech  synthesis  boards, 
etc.,  makes  Kimsi  an  excellent  base  for  a  com- 
plete KIM  system  for  any  application.  With  the 
low  cost  of  S-100  memory,  Kimsi  will  "pay  for 
itself"  even  for  a  simple  memory  expansion. 

In  use,  Kimsi  does  not  alter  the  operation  of 
KIM  in  any  way.  Instructions  are  executed  at 
full  speed  and  no  extra  instructions  or  soft- 
ware tricks  are  needed.  The  board  includes 
complete  address  decoding  and  power  regula- 
tion for  KIM,  and  even  facilities  for  DMA  an 
multiprocessing  on  the  S-100  bus. 

The  Kimsi  kit  comes  with  a  high-quality 
double-sided  circuit  board  with  soldermask 
and  their  "you  don't  have  to  be  an  engineer  to 
understand  it"  Assembly/Operating  Manual  to 
back  up  their  claim  of  easy  assembly.  The  $125 
price  includes  all  parts,  sockets  for  the  ICs, 
and  one  100-pin  connector.  The  assembled  ver- 
sion, which  includes  the  100-pin  connector 
soldered  in  place,  is  available  for  $165  and  is 
warranteed  for  six  months.  For  further  informa- 
tion contact:  Forethought  Products,  P.O.  Box 
586,  Coburg,  OR  97401,  (503)  485-8575. 
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System  8813 

The  System  8813  is  a  compact  comp\e\£^v5£.- 
based  microcomputer.  The  central  unit,  no 
larger  than  a  stereo  component,  includes  16K 
bytes  of  RAM  and  room  for  three  mini-floppy 
disc  drives,  in  a  walnut  case  with  a  brushed 
aluminum  front  panel.  Included  in  the  package 
is  a  video  monitor,  keyboard  with  cable,  and 
complete  system  software  on  a  diskette. 

System  software  allows  you  to  put  the 
system  to  work  immediately,  running  applica- 
tions in  either  assembly  language  or  in  fully  ex- 
tended BASIC.  The  small  separate  keyboard 
permits  convenient  use  of  the  system  at  desk 
or  table.  The  high  speed  video  display  exhibits 
your  results  in  graphics  and  alphanumerics. 
Because  it  uses  mini-floppy  discs,  the  8813 
allows  convenient  storage  and  fast  access  to 
programs  and  data  by  means  of  simple  user 
commands.  For  the  first  time,  interactive  com- 
puting applications  are  feasible  in  a  small 
system. 

Prices  start  at  $3250.  For  details  on  the 
system  and  applications  library,  write  PolyMor- 
phic  Systems,  460  Ward  Drive,  Santa  Barbara, 
CA  93111;  (805)  967-0468. 

How  to  Hand  Crimp 

Molex  Incorporated  has  made  available  a 
two  page  flyer  on  how  to  hand  crimp  properly 
standard  terminals  to  14-26  size  wire.  This  in- 
formative flyer  will  help  every  production 
manager  and  engineer  who  frequently  runs  in- 
to this  problem.  For  more  information  contact 
Molex  Inc.,  222  Wellington  Ct.,  Lisle,  IL  60532. 
CIRCLE  INQUIRY  NO.  111 


RONDURE  COMPANY 


SELECTRIC  TERMINAL 


2522  BUTLER  ST.  •  DALLAS 

Specifications 

•  Size:  21 "  wide  x  21 "  deep  x  8"  high 

•  Power  Input  1 1 5  Volt  60  Hz 

•  Interface:  RS232 

•  Weight:  54  lbs.  (Shipping  Weight  65  lbs.) 

•  1 5"  Carriage 

•  Input/Output  rates  to  15  characters  per  second 

•  EBCD  Code 

•  Half  Duplex 

•  132  Print  Positions,  10  Pitch 

•  Can  be  used  off-line 

(IBM  Selectric  Mechanism 


,  TEXAS  75235  •  214-630-4621 
Used 
Working 

(Non  Refurbed)  $695. 
Used 
Working 

(Refurbed)  $895. 

Software  to  connect  ASCII  Output  of  8080  Class 
Processor  to  Selectric:  Code  $25 
Manufacturers  Electronic  &  Mechanical  Documen- 
tation 

$20.  with  machine  $40.  Documentation  only 

Heavy  Duty,  Datel  Electronics) 


the 
computer 
room 


CANNON  25  PIN 
CONNECTOR 


DEC  LSI-11 
COMPONENTS 

All  Items  NEW 


RS232         'TEM  C1 

Male  Connector  NEW 

$2.50  Each 
Solder  Type     Cover  $1.00  Each 

SHIPPING  INFORMATION: 

Modems:  $2.00  each;  2  for  $4.00  UPS 
Small  Items  &  Parts:  $2.00/order  less  than  $20.00; 
$4.00/order  $20.00  to  $100.00;  $6.00/order  over 
$  1 00.00 

LarRe  Items  &  Parts:  Specify  Freight  or  Air  Freight 
Collect 

Foreign  Orders:  Add  appropriate  freight  or  postage 
Please   specify   exactly   what   vou  wish  by  order 
nilmbcr  or  name  or  both. 
We  now  take  Master  Charge  orders.  Specify  full 
number,  bank  number  and  expiration  date. 

ORDERING  INFORMATION: 

All  items  subject  to  availability.  Your  money 
returned  if  we  are  out  of  stock. 

Items  are  either  new  (specified)  or  they  are  used 
(tested  or  untested)  and  no  other  warranty  is  made 
or  implied. 
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CATALOG 


CARTERFONE 
MODEL318 
ASYNCH 
MODEM 


•  HARDWIRE 

•  TTY  OR  RS-232B  INTERFACE 

•  ORIGINATE  ONLY 

•  UP  TO  300  BPS 

USED  -  UNTESTED  .  .  $25.00 

USED  -  TESTED   S80.00 

We  ship  prints  with  these. 


CF328  Acoustic  versio 


USED  - 
USED 


UNTESTED  .  .  .  $25.00 
TESTED  S80.00 


SUGART  MINI-FLOPPY  DRIVE 
NEW  PRICE 


$355.00  Each 


parts  terrrvnals  printers  etc 


In  general  no  cords  or  cables  are  shipped  unless  we 
specify  that  they  are  supplied. 

We  ship  the  same  day  we  receive  a  certified  check 
or  money  order. 

Texas  residents  add  5%  sales  tax. 
Please  call  if  you  have  a  question. 


MODEL 
SA-400 


R7 
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INFORMATION  SERVICE 

National  CSS  is  the  nation's  largest  in- 
dependent supplier  of  on-line  computer  ser- 
vices. The  company  specializes  in  the  com- 
puter-based translation  of  raw  data  into  useful 
business  information. 

Since  its  incorporation  in  1967,  National 
CSS  has  become  a  leader  in  the  information 
services  industry  by  supplying  solutions  to 
specific  business  problems  through  the  ap- 
plication of  an  effective  mix  of  computers, 
communications,  software  and  personal  ser- 
vice. Their  software  operates  on  one  of  the 
largest  on-line  computer  centers  in  the  world, 
accessible  through  60,000  miles  of  leased  data 
communications  lines  and  serviced  by  branch 
offices  in  28  locations  throughout  the  United 
States,  England  and  France. 

Today,  this  system  is  being  used  by  over 
2,000  customers  who  are  currently  doing  over 
$45,000,000  worth  of  business  a  year. 

During  the  last  year,  National  CSS  has  made 
a  major  commitment  to  the  needs  of  financial 
managers.  Recent  additions  to  their  services 
for  financial  managers  include:  a  Financial 
Reporting  capability  which  includes  the  Value 
Line  and  Telstat  data  bases,  an  upgrade  of 
their  Basic  Accounting  Service  so  it  can  inter- 
face directly  with  intelligent  terminals,  and  an 
entire  upgrade  of  their  ECONOMIC  MODEL- 
ING SYSTEM  with  its  interface  with  Merrill 
Lynch  Economics,  Inc.  financial  models  and 
data  bases.  These  new  services  complement 
their  existing  services  of  over  50  products  in 
the  areas  of  financial  planning,  data  base  man- 
agement, scientific  and  engineering  research, 
and  computer  languages. 

For  further  information  contact  National 
CSS,  542  Westport  Avenue,  Norwalk,  Connec- 
ticut 06851. 
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Band-driven  Flexible  Disc  Drive 

This  drive  is  a  design  concept  similar  to  IBM, 
and  can  fit  virtually  any  mini-or  micro-computer 
application  and  uses  standard  8-inch  disket- 
tes. Applicable  areas  range  from  point-of-sale, 
word  processing,  data  entry,  data  collection, 
and  data  storage  for  small  business  systems 
to  a  growing  use  of  this  medium  in  many  indus- 
trial applications. 


Called  the  Series  B82,  MPI's  random  access 
drive  offers  up  to  6.4  megabits  per  disc  for  a 
single  density  drive  and  up  to  12.8  megabits 
per  disc  for  a  double  density  drive.  It  can  store 
up  to  1.6  megabytes  on  an  industry  standard 
8-inch  diskette.  The  B82  drives  use  MFM, 
M2FM  and  GCR  encoding  techniques. 

The  B82,  like  all  MPI  drives,  offers  both  hard 
or  soft  sector  format  operation.  It  will  read  or 
write  any  IBM-compatible  diskette  having  the 
appropriate  format.  The  B82  is  compatible  with 
the  IBM  3740,  S/32,  4964  (two  sided),  and  3600. 
It  is  also  compatible  with  the  SA  850/851. 

Also  unique  is  the  automatic  diskette  posi- 
tion and  ejection  feature.  This  allows  the 
operator  to  just  push  in  the  diskette  and  close 
the  door  for  automatic  positioning.  A  simple 
button  is  pushed  for  automatic  ejection. 
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The  MPI  drives  are  designed  to  use  standard 
8-inch  IBM  compatible  diskettes  manufactured 
from  a  great  variety  of  manufacturers.  These 
low  cost,  oxide-coated  mylar  diskettes  are 
durable  and  easily  stored.  Projected  media  life 
is  3.5  x  106  passes  per  track. 

For  further  information  contact  Micro  Peri- 
pherals Inc.,  8724  Woodley,  Sepulveda,  CA 
91343.  (213)  894-4076. 
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Model  MCS-PT  Processor  Terminal 

Designated  the  Model  MCS-PT,  this  new  pro- 
cessor terminal  is  a  complete  and  self- 
contained  computer  system  with  display  and 
disc  storage,  a  full  keyboard  and  a  12-slot 
motherboard.  It  may  be  used  either  as  a  stand- 
alone processor  or  as  a  processor  terminal  in  a 
larger  system. 

Features  of  the  processor  terminal  include  a 
15"  high-resolution  monitor  with  a  face  plate  of 
smokey  plexiglass  to  reduce  glare  and  improve 
type  visibility;  a  full  upper  and  lower  case 
ASCII  keyboard  with  eight  user  designated 
special  function  keys  and  a  16-key  numeric 
cluster  pad.  One  Shugart  SA-400  mini-floppy 
disc  drive  is  standard. 


The  12-slot  mainframe  contains  a  CPU  board 
that  features  an  8080  processor  and  a  special 
circuit  that  implements  a  start  up  "jump  to" 
routine  to  any  user  selected  byte  address.  Turn 
power  on  or  press  the  reset  switch  and  the 
system  boots  to  your  preselected  location.  16K 
RAM  of  memory  is  provided  with  additional 
RAM  as  an  optional  item.  A  disc  controller 
which  will  handle  four  drive  sand  a  video  board 
are  also  standard  items.  The  I/O  board  provides 
three  parallel  and  three  serial  port  with  select- 
able baud  rates  of  75  to  19,200.  Outputs  are  RS- 
232C  or  TTL 

The  whole  unit  is  housed  in  a  heavy  duty 
aluminum  cabinet  with  power  provided  by  a 
constant  voltage  transformer  (CVT)  power  sup- 
ply that  makes  brownouts  a  thing  of  the  past.  A 
fan,  washable  filter  and  all  edge  connectors 
and  card  guides  are  furnished.  Software  pro- 
vided includes  CP/M  DOS  and  BASIC  on  disc. 
The  MCS-PT  fully  assembled  and  tested  is  pric- 
ed at  $3495.00,  and  in  kit  form  is  priced  at 
$2995.00. 

The  unit  is  also  available  without  the  disc 
drive  and  controller  at  $2495.00  assembled  or 
$2195.00  in  kit  form. 

For  more  information,  contact  CMC 
Marketing  Corp.,  7231  Fondren  Road,  Houston, 
TX  77036  or  call  (713)  774-9526. 
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North  Star  Executive  Software 

XEK,  a  complete  system  executive  package 
for  North  Star  users,  is  now  available  from  the 
Byte  Shop  of  Westminster. 

The  XEK  package  contains  a  disassembler 
capable  of  creating  files  that  may  be  left  in 
memory  when  changing  from  the  disassembler 


Three  Floppies 
For  Your  SWTPCO 


SWTPCO  MF-68  Mini-Floppy 
Kit  with  Disk  Basic  and 
2  Drives    $995.00 

Smoke  Signal  Broadcasting 

BFD  68-1  Mini-Floppy  Single  Drive 
Stores  80,640  Bytes— Assembled 
and  Tested    $795 

BFD68-2  Dual  Drive  $1169 

MSI  Full-Sized  Floppy  with  Disk 
Basic-Stores  315,392  Bytes- 
with  Proms  &  Promboard, 
Parallel  Interface  —  Assembled 
and  Tested   $1,729.50 


New  Items  From  MSI: 

15  Slot  Mother  Board  —  fits 

your  SWTPCO  M6800. 
MSI  6800  Computer  -  18  Amp 

Power  Supply,  4K  Memory, 

15  Memory  Slots,  8  I/O 

Slots,  Kit   $495.00 


A-Vidd 
has  Apple 

Work  the  Apple  II 
one  piece,  15  pound 
computer  system 


Complete: 

•  Keyboard 

•  Color  Video 

•  Hi  &  Lo  resolution  graphics 

•  Audio  cassette  interface 

•  12K  memory  (8  K  ROM-Basic  & 
Monitor)  4  K  RAM 

•  Expandable  to  48  K  memory 

•  Game  paddles 

•  Carrying  case 

•  Demonstration  cassette  tape 

•  Small  size:  18"  deep  x  15V4"  wide 
x  41/2M  high 

Assembled,  tested  —  $1,298.00 
Program  it  yourslf  in  minutes  — 
the  Apple  speaks  basic. 

Exclusive  at  A-Vidd— Video  and 
Game  sounds  through  Your  Color  TV 
Without  TV  Modification  —  $115.00 


A-VIDD 

electronics  co. 


2210  Bellflower  Blvd. 
Long  Beach,  CA  90815 
(213)  598-0444 


V^THREE  BLOCKS  SOUTH  OF  THE  SAN  DIEGO  FREEWAY  IN  THE  LOS  ALTOS  CENTER J 
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to  the  executive  package  for  re-assembly.  The 
monitor  software  has  the  ability  to  accept  in- 
put from  cassette  tapes  and  paper  tape  as 
either  source  or  object  files,  as  well  as  from 
the  North  Star  diskette  system.  In  addition,  the 
assembler  features  a  new  auto-line  editor  for 
the  creation  of  source  files.  This  editor  also  ex- 
tends to  the  modification  of  existing  object 
files. 

Another  feature  is  the  XEK's  ability  to  han- 
dle up  to  six  named  files  at  once  that  may  be 
consecutively  assembled  to  form  one  object 
file.  The  assembler,  monitor,  and  disassembler 
come  with  complete  documentation,  both  on 
disc  and  as  a  manual.  Total  price,  including 
first  class  postage,  insurance  and  California 
resident's  sales  tax,  is  $48.00. 

For  further  information  and  ordering,  con- 
tact: The  Byte  Shop  of  Westminster,  14300 
Beach  Blvd.,  Westminster,  CA  92683,  (714) 
894-9131. 
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Digital  Clock  Modules  for 
Cars  or  Boats 

The  MA1003  digital  clock  module  features  a 
four-digit,  0.3"  green  vacuum  fluorescent 
display  with  a  blinking  colon  activity  indicator. 
Accuracy  is  said  to  be  ±  0.5  seconds  per  day. 


Automatic  display  control  circuitry  turns  off 
the  display  with  ignition  off,  reduces 
brightness  to  33%  with  park  or  headlights  on 
and  follows  the  dash  lamp  dimmer  control  set- 
ting. A  lens  may  be  used  to  filter  the  display 
color  to  blue,  blue-green,  green  oryellow. 

The  digital  clock  module  is  ready-to-use  with 
the  addition  of  three  switches  to  control  the 
"hours  set,"  "minutes  set"  and  "display  on" 
functions.  The  "display  on"  switch  is  used  to 
display  the  time  when  the  ignition  is  off. 

The  MA1003  Digital  Clock  Module  for  12 
VDC  vehicle  or  portable  applications  is  priced 
at  $24.95.  For  further  information  contact 
Radio  Shack,  2617  W.  7th  St.,  Fort  Worth,  TX 
76107,(817)390-3272. 
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Microputer6000 

The  Microputer  6000  is  an  introductory 
microcomputer  system  designed  for  the  micro- 
student  as  a  low  cost  way  to  learn  microcom- 
puters with  an  easy-to-use  hardware  control 
panel.  It  is  a  complete,  powerful  microcom- 
puter system  for  the  hobbyist  and  the  profes- 
sional. It  can  be  quickly  and  conveniently  ex- 
panded to  fulfill  the  most  demanding 
microcomputer  application.  All  6000  series  cir- 
cuit boards  are  standard  S100  computer  bus 
compatible. 


The  Level  II  MPU  Board  and  the  Motherboard 
use  the  standard  S-100  computer  bus  struc- 
ture. The  microcomputer  can  be  expanded  to 
virtually  any  level  with  modules  available  to 
generate  color  graphics  and  text  on  a  televi- 
sion set,  to  read  and  store  programs  through 
any  audio  recorder,  and  to  connect  keyboards, 
printers  and  a  variety  of  special  input/output 
cards. 

A  complete  cabinet  with  power  supply  is 
available  for  the  Microputer  6000.  The  heavy 
duty  power  supply  provides:  +8  Volts  @  10 
Amps,  +16  Volts  @  1  Amp,  -16  Volts  @  1 
Amp.  A  rugged  and  clean  looking  cabinet  to 
complete  the  finished  microcomputer  system. 
For  further  information,  contact  CGRS 
Microtech,  P.O.  Box  368,  Southampton,  PA 
18966,(215)  757-0284. 

CIRCLE  INQUIRY  NO.  117 

90  MPS  —  OEM  Microcomputer 
System 

The  Quay  90  MPS  is  a  single  board  Z-80  based 
microcomputer  System  for  OEM  systems  and 
development.  The  basic  board  includes  6K 
bytes  of  memory,  (4K  bytes  of  dynamic  RAM, 
1 K  byte  of  static  scratch  pad  RAM,  and  1 K  byte 
Monitor  in  2708  UVPROM),  two  Z-80  parallel  I/O 
chips  which  provide  4  parallel  I/O  ports,  a 
UART  with  RS-232C  and  20  ma.  current  loop  in- 
terfaces, 2.5  MHz  crystal  clock,  a  Z-80  counter 
timer,  and  a  PROM  programmer  for  2708  type 
UCPROMS.  The  system  is  constructed  on  a 
.093",  two  sided  P.C.  board  and  measures 
16.175"  x  6.875".  All  I/O  is  via  three  60  pin  flat 
ribbon  connectors,  eliminating  the  need  for 
motherboard  and  card  cage  assemblies. 


The  Quay  90  MPS  provides  on  board  expan- 
sion to  meet  the  needs  of  virtually  any  system. 
The  dynamic  RAM  memory  can  be  expanded  to 
16K  bytes,  using  4K  x  1  devices  or  to  65K  bytes 
using  16K  x  1  devices,  and  a  total  of  7K  bytes 
of  2708  UVPROM  can  be  installed  on  the  board. 
Sockets  are  also  provided  to  permit  the  addi- 
tion of  two  more  Z-80  PIO  chips.  All  of  the  Z-80 
address  and  output  control  lines  are  fully  buf- 
fered, input  control  lines  are  pulled  up,  and  the 
bi-directional  data  bus  is  tri-state  buffered.  All 
lines  are  available  at  the  I/O  connectors  to  per- 
mit ease  of  interfacing,  including  the  use  of 
Z-80  vectored  interrupts  and  DMA  operations. 
An  option  for  4  MHz  operation  is  also  available. 

The  2708  UVPROM  Monitor  is  set  up  to  start 
the  system  on  reset,  and  provides  a  powerful 
set  of  debug  instructions  including  multiple 
breakpoints,  single  step,  trace,  alter,  dump, 
copy,  load,  and  program  PROMs. 

The  basic  Quay  90  MPS  is  priced  at  $695.00 
in  (Qty.  1)  and  $500.00  in  OEM  quantities  (Qty. 
100).  Delivery  is  4  weeks  ARO.  For  further  infor- 
mation, contact  Quay  Corporation,  P.O.  Box 
386,  Freehold,  NJ  07728,  (201)  681-8700. 
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Quadruple  Memory  Driver  ICs  for 
Use  with  Core  and  Bubble  Memories 

The  SN75328  and  SN75330  each  contain 
four  600-milliampere  memory  drivers  and 
operate  from  two  power  supplies  —  one  of  five 
volts  (Vcc1),  the  other  from  4.75  to  24  volts 
(Vcc2).  The  driver  ICs  can  function  individually 
as  either  source  or  sink  since  the  voltages  at 
the  output  transistors  terminals  are  capable  of 
swinging  between  Vcc2  and  ground. 


The  SN75328  driver  comes  in  16-pin,  dual-in- 
line plastic  or  ceramic  packages.  The  base 
drive  of  all  four  of  its  output  transistors  is  pro- 
vided by  connecting  an  external  resistor  of  the 
appropriate  value  between  Vcc2  and  Node  R. 


The  SN75330  driver  comes  in  20-pin,  dual-in- 
line plastic  package.  The  base  drive  of  each  in- 
dividual output  transistor  of  these  devices  is 
provided  by  connecting  an  external  resistor  of 
the  appropriate  value  between  Vcc2  and  the 
corresponding  Node  R. 

Both  devices  are  characterized  to  operate 
fromO°to70°C. 

Prices  for  each  part  in  quantities  of  100  or 
more  are:  SN75328,  $2.47,  plastic;  $3.20 
ceramic;  SN75330,  $3.20  plastic. 

For  further  information  contact  Texas  In- 
struments Incorporated,  Inquiry  Answering 
Service,  P.O.  Box  5012,  M.S  308  (Attn: 
SN75328.SN75330),  Dallas,  TX  75222. 
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Ultra-Low  Relay  and  Module  Sockets 

Called  "Series  130,"  these  new  sockets  are 
low-profile,  thermoplastic-body  Valox  420  SEO, 
UL94VO-listed  material  with  1.300-inch  center. 
The  contacts  are  four-tine,  berylium-copper 
springs,  gold-plated  for  high  conductivity. 


They  have  brass  sleeves,  either  gold-plated 
or  electroplated  tin,  with  dip-solder  terminals 
or  solderless  wire-wrap  .025-square-inch  ter- 
minations. 

The  Series  130  headers  can  be  supplied  with 
eight  to  40  contacts  and  accept  .016-  to 
.020-inch  diameter  flat  or  round  component 
leads;  they  mate  with  headers  having 
1 .300-inch  centers.  They  are  also  available  with 
turret  or  slotted-type  terminals  for  component 
mounting  and  can  be  supplied  with  a  variety  of 
pin  configurations  from  Garry's  standard  fami- 
ly of  electrical  contacts. 

Series  130  sockets  are  available  in  2  to  4 
weeks,  at  prices  ranging  from  $.50  to  $2.50.  For 
further  information,  contact:  Garry  Manufactur- 
ing Co.,  1010  Jersey  Ave.,  New  Brunswick,  N.J. 
08902,  (201)  545-2424. 
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The  Microemulator™ 

The  Microemulator  extends  the  editing, 
assembling  and  debugging  capabilities  of 
Microkit's  8080/6800/Z-80  Product  Develop- 
ment Systems  directly  into  a  prototype  or  pro- 
duction system.  The  Microemulator  probe 
plugs  directly  into  a  prototype's  CPU  socket 
and  allows  debugging  of  the  prototype  in  its 
own  environment.  Programs  residing  in  the 
microcomputer's  RAM  memory  can  execute 
and  access  the  memory  and  I/O  devices, 
emulating  actual  usage.  In  addition  to  basic 
monitor  commands,  provision  is  made  for 
enabling  emulation  mode,  single  step  and 
trace  execution,  hardware  breakpoints  and 
2708/2704  EPROM  programming. 
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Applications  include  hardware/software 
development  and  integration,  production  test 
and  depot  maintenance  of  microprocessor  sys- 
tems. Microemulators  are  offered  for  8080, 
6800  or  Z-80  microprocessors  and  are  compat- 
ible with  any  of  Microkit's  tape-based  or  disc- 
based systems,  including  high-speed  QUICK- 
RUN  "in-memory"  operating  systems  which 
provide  the  only  co-resident  assembly  and  in- 
teractive debugging  system  in  the  industry. 

The  complete  system  package  consisting  of 
an  M8-40  Microemulator  and  M8-41  Debug  and 
EPROM  programmer  is  priced  at  $1250.00. 
Availability  is  from  stock.  Manufacturer: 
MICROKIT,  INC.,  11205  So.  La  Cienega  Blvd., 
Los  Angeles,  CA  90045,  (213)  641-7700. 
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The  Interface  Circuits  Data  Book 

A  new  576-page  linear  IC  catalog,  "The  Inter- 
face Circuits  Data  Book,"  is  offered  at  $4.75  by 
the  Texas  Instruments  Learning  Center  Library. 


The  data  book  provides  complete  product  in- 
formation on  line  drivers,  receivers  and  trans- 
ceivers, memory  drivers,  MOS  interface 
drivers,  sense  amplifiers  and  peripheral 
drivers,  also  covered  are  display  drivers  for 
LED,  AC  plasma,  gas  discharge  and  thermal 
print  displays. 

Included  are  selection  and  interchange- 
ability  guides  and  complete  thermal  informa- 
tion on  all  applicable  package  types.  Margin 
tabs  and  alphanumeric  indexes  provide  easy 
reference. 

Make  checks  and  money  orders  to  Texas  In- 
struments Incorporated  and  send  to:  P.O.  Box 
3640,  MS  54M,  Dallas,  TX  75285.  Postage  paid. 
Add  state  and  local  taxes  where  applicable. 
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OCR-A  Scanner  for  Department 
Store  Applications 

A  hand-held  scanner  which  automatically 
reads  prices  and  other  information  on 
merchandise  tags  in  department  stores  has 
been  released  for  sale  by  NCR  Corporation. 

The  NCR  7867,  a  pistol-shaped  device  weigh- 
ing only  6  ounces,  is  moved  by  the  salesperson 
over  the  merchandise  tag.  The  information  is 
printed  in  an  Optical  Character  Recognition 
(OCR)  type  font  which  can  be  read  by  people  as 
well  as  machines. 

The  scanner  reads  the  data,  edits  it  and 
transmits  it  to  the  NCR  retail  terminal  to  which 
it  is  attached.  The  scanner  is  an  option  avail- 
able immediately  with  the  NCR  280  and  250 
systems.  It  will  be  released  for  the  NCR  255 
and  2151  systems  in  the  future. 


LISTEN  ALL  COMPUTER  PROS 

TECH-MART 

Offers  a  Low-Price  Sixteen  Bit  Disk  Oriented 
Multi-User  System  with  Floating  Point  Basic 
Compiler,  a  True  Text  EcMtor,  etc.  that  plugs  into 
the  S-100  Bus.  You  cannot  beat  AM-100  Cost/Per- 
formance Ratio.  Besides,  we  offer  many  other 
systems  and  products  to  suit  your  needs. 

Assemble  22  Card  Mother  Board  IMSAI  8080 
for  $855.00.  Dealer  inquiries  invited. 

Classes  offered  in  hardware  design  analysis 
and  debugging. 

We  Are  Open  Six  Days  a  Week 
Monday-Friday  10  A.M.  to  9  P.M. 
Saturday  9  A.M.  to  6  P.M. 
Closed  on  Sundays 

CALL  US  AT:  (213)  344-0153 

TECH- MART 

19590  Ventura  Boulevard,  Tarzana,  CA  91356 
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The  OCR-A  type  font  read  by  the  scanner  has 
been  adopted  by  the  National  Retail  Merchants 
Association  as  the  standard  U.S.  marking 
system  for  use  by  general  merchandise 
retailers  and  their  suppliers.  OCR-A  is  also 
widely  used  by  overseas  retailers. 

The  readers  can  be  used  for  taking  inventory 
and  for  receiving  and  marking  goods.  They  can 
also  be  used  to  read  information  on  credit 
cards,  employee  badges,  invoices  and  other 
documents. 

The  scanners  can  be  an  integral  part  of  total 
retail  systems  which  track  merchandise  elec- 
tronically from  the  time  it  is  ordered  through 
the  entire  retailing  cycle. 

The  new  scanning  system  includes  a  small 
electronics  unit  which  is  linked  to  either  a  280 
retail  terminal  or  a  250  freestanding  electronic 
cash  register.  The  electronics  unit  checks  for 
invalid  characters  before  transmitting  the  data 
to  the  terminal. 

A  department  store  can  specify  the  type  of 
format  used  on  its  merchandise  tags  by  filling 
out  a  specification  sheet.  Each  7867  unit  is 
then  delivered  with  a  programmable  Read  Only 
Memory  chip  which  incorporates  those 
specifications.  Formats  can  be  changed  by 
plugging  in  a  new  memory  chip. 

The  scanner,  priced  at  $1,500  is  available  in 
both  U.S.  and  international  versions.  For  fur- 
ther information,  contact  NCR  Corporation, 
Dayton,  Ohio  45479,  (513)  449-2150. 
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D400  Polling  Terminal 

Designed  for  the  demanding  performance  of 
a  large  system  environment,  the  D400  Full- 
Feature  POLLING  terminal  squarely  addresses 
data  entry  and  interactive  system  applications 
where  a  SMART  terminal  makes  sense.  With 
smarts  like  editing,  protected  format,  function 
keys,  program  mode,  an  extensive  set  of 
screen  attributes  and  remote  function  com- 


mands, the  D400  is  as  easy  to  operate  as  it  is  to 
interface  your  system  software  to. 


Communication  firmware  provides  full  Bur- 
roughs polling  protocol  compatibility,  with  a 
group  poll  and  group  select  option  available. 
Other  polling  protocols  are  also  available  for 
your  multidrop  network  requirements.  A  stan- 
dard auxiliary  port  connector  is  available  for 
multi-terminal  applications  using  the  econo- 
mics of  daisy-chaining  for  efficient  com- 
munications. 

System  integration  ease  is  enhanced  by  fea- 
tures such  as  detachable  Keyboard,  with  all 
functions  under  CPU  or  KB  control.  The  screen 
indicators  show  at  a  glance  what  operating 
modes  are  active,  further  reducing  the  chance 
of  operator  error. 

For  hard  copy  requirements,  a  local  printer 
may  be  attached  to  an  optional  printer  port. 
Complete  flexibility  for  asynchronous 
character  parameters  and  baud  rate  are  switch 
selectable  features  of  this  RS-232C  interface. 
A  Keyboard  PRINT  key  activates  the  printer 
and  initiates  transmission  of  the  display  con- 
tents to  the  printer. 

For  further  information,  contact  EECO,  1441 
E.  Chestnus  Ave.,  Santa  Ana,  CA  92701,  (714) 
835-6000. 

CIRCLE  INQUIRY  NO.  124 


SEPTEMBER  1977 


INTERFACE  AGE  125 


"Energy  Miser" 

These  units,  designated  the  "ENERGY 
MISER"  EMPS  SERIES  improve  efficiency  by 
30  to  40%  permitting  size  reductions  of  30  to 
45%  in  low  voltage  power  supplies. 


This  "Energy  Miser"  Series  provides  a  5  Volt 
40  Amp  supply  in  the  same  package  volume  as 
conventional  5  Volt  25  Amp  units.  A  5  Volt  25 
Amp  unit  in  a  slightly  smaller  package  than 
former  5  Volt  18  Amp  units  and  a  5  Volt  18  Amp 
unit  in  the  same  package  as  present  5  Volt  12 
Amp  units.  With  microprocessor  and  LSI  chips 
permitting  higher  packaging  densities  and 
therefore  needing  higher  power  requirements 
in  a  given  package  size,  the  "Energy  Miser" 
Series  provides  an  economical  means  of  pro- 
viding this  extra  power  without  increasing 
package  size  and  cooling. 

Sixteen  models  are  available  in  singles, 
duals,  and  triple  outputs,  ranging  in  price  from 
$82  to  $210  for  a  5  Volt  40  Amp  unit.  Prototype 
units  are  now  available  with  full  production 
quantities  available  in  October. 

For  further  information,  contact  Adtech 
Power,  Inc.,  1621  S.  Sinclair  St.,  Anaheim,  CA 
92806,  (714)  634-9211. 
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GaAs  IRED's 

A  new  series  of  three  P-N  gallium  arsenide 
infrared-emitting  diodes  (IREDs)  feature  high 


power  outputs  ranging  from  100  to  350 
milliwatts  (mW)  at  25°C.  Each  diode  in  the 
TIES  16  Series  has  a  gallium-arsenide  dome  for 
greater  efficiency. 


100  to  350  m\V  Powtr  Output 


At  two  ampere  forward  bias,  typical  power 
output  (Po)  for  the  TIES  16A  is  150  mW  and  230 
mW  for  the  TIES  16B.  Typical  power  output  for 
the  TIES  16C  is  350  mW  at  three  amperes  for- 
ward current. 

Other  parameters  include:  typical  0.93 
micrometer  (^m)  wavelength  at  peak  emission 
(Ap);  450  angstrom  spectral  bandwidth  (A A)  and 
a  150°  half-intensity  beam  angle.  Static  for- 
ward voltage  (VF)  is  1.6  volts  for  the  "A"  and 
"B"  diodes,  and  1.8  volts  for  the  "C"  version. 
Typical  rise  times  are  300  n  sec  for  each  of  the 
three  IRED's. 

These  diodes  are  mounted  on  copper  stud 
headers  to  provide  efficient  heat  sinking.  The 
anodes  are  in  electrical  contact  with  the  cop- 
per studs.  The  cathode  leads  are  varnished 
0.01-inch  copper  wires  secured  to  the  studs  by 
metalized  ceramic  insulators. 

TIES  16  Series  diodes  are  available  from  Tl 
Dallas  four  weeks  after  receipt  of  order.  In 
100-piece  quantities,  the  TIES  16A  is  priced  at 
$32.50;  the  TIES  16B  at  $99.00  and  the  TIES 
16C  at  $184.00.  For  further  information,  con- 
tact Texas  Instruments,  Incorporated,  P.O.  Box 


5012,  M/S  308  (Attn:  TIES  16),"  Dallas,  TX  75222. 
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Three  Dimensional  Microcomputer 
Graphics 

The  Sublogic  3D  micrographics  package  will 
allow  a  microcomputer  user  to  view  two  dimen- 
sional perspective  projections  of  three  dimen- 
sional scenes  from  any  location  in  space.  Driv- 
ing and  flying  simulations,  artistic  projections, 
design  projections,  engineering  analysis,  and 
advanced  games  are  now  simple  and  eco- 
nomical. 


Two  versions  of  the  graphics  package  will  be 
offered.  A  minimal  subset  Basic  version  will  be 
ideal  for  general  purpose,  slow  speed  graphics 
on  any  microcomputer  system.  The  6800  opti- 
mized assembly  language  version  with  dyna- 
mic graphic  capabilities  is  ideal  for  advanced 
simulation  and  complex  graphics. 

Simple  adaptation  instructions,  program 
listings,  applications,  interface,  and  testing  in- 
formation will  be  supplied  with  each  package. 

The  Basic  version  will  retail  for  $22.  The  6800 
package  will  be  priced  slightly  higher.  Dealer 
inquiries  are  welcome.  For  further  information 
contact  Sublogic,  P.O.  Box  3442,  Culver  City, 
CA  90230. 
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MOVE  THE  PAPERWORK  OUT! 

WITH  A  COMPUTER  BASED  WORD  PROCESSOR 


$4700 


Speed  up  your  secretary's  correspondence  with  her 
own  computer  based  text  editing/word  processor.  Com- 
pose copy,  duplicate  complicated  mailing  lists.  And 
because  it  is  a  computer  based  system,  expand  it  later 
to  do  your  daily  accounting  and  inventory  control. 

SYSTEM  INCLUDES: 

•  8080  Based  Microcomputer  with  Keyboard 

•  Floppy  Disc  Off-Line  Memory 

•  16K  Operational  Memory 

•  Video  Monitor 

•  Modified  IBM  Selectric  II™  Typewriter/Terminal 
System  is  supplied  with  a  complete  Word  Processing 

Software  package,  microprocessor  Basic  and  the  Disc 
Operating  system. 

Supply  your  own  Selectric  II™  for  us  to  modify  and 
save  $700. 

OTHER  SOFTWARE  AVAILABLE: 

•  General  Ledger  • 

•  Payroll 

•  Inventory  Control 

•  Medical  Package 

•  Apartment  Complex  Management 

•  Collection  Agency 


ORANGE  COUNTY 


COMPUTE*  CENTER 


1913  Harbor  Blvd.  (Near  19th) 
Costa  Mesa,  California  92627 


Tel:  (714)  646-0221 
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Ultra-Thin,  Telescoping  Test  Probes 

An  ultra-thin,  telescoping  test  probe 
developed  specifically  for  the  expanding  world 
of  micro-circuitry  and  miniaturized  com- 
ponents is  now  available  from  Huntron  In- 
struments, Inc.  A  two  and  three-quarter  inch, 
extendable  electrode  of  tempered  steel  is 
coated  to  its  needle-sharp  tip  with  material 
delivering  1  KV  insulation.  A  patented  locking 
feature  fixes  the  extension  positively  at  the 
desired  working  length  and  will  not  com- 
promise the  protective  insulation.  A  fire- 
retardant  Valox  barrel  houses  the  extendable 
probe. 

Fits  all  manner  of  bench  and  portably  test  in- 
struments and  comes  with  five  feet  of  18 
gauge,  PVC-coated  Superflex  leads.  Supplied 
with  standard  banana  plugs.  For  further  infor- 
mation contact  Huntron  Instruments,  inc., 
15123  Pacific  Highway  (#99)  North,  Lynnwood, 
WA  98036. 
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Byte  Reader™ 

The  BYTE  READER™  is  an  inexpensive,  yet 
versatile,  optical  paper  tape  reader  designed  to 
fill  the  needs  of  the  computer  hobbyist.  Unlike 
similar  products,  the  BYTE  READER™ 
features  a  LITE  OPTIMIZER™  circuit  which 
senses  the  intensity  of  the  external  light 
source  and  automatically  adjusts  the  sensitivi- 
ty level  of  the  photo  transistors  for  proper 
operation. 


The  BYTE  READER™  features  LED  data  bit 
indicators  which  enable  you  to  visually  verify 
data  being  sent  to  the  computer.  Topping  off 
these  features  is  an  acrylic  front  panel  with 
photo  mask  backing  which  gives  the  BYTE 
READER™  a  professional  look.  The  kit  sells 
for  $69.95  or  fully  assembled  for  $84.50.  In- 
clude $3  shipping  and  handling  and  6%  CA  tax 
if  applicable.  For  more  information  write  to 
MICROTRONICS,  P.O.  Box  7454N,  Menlo  Park, 
CA  94025.  Dealer  inquiries  invited. 
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PRS01  Paper  Tape  Reader 

A  low-cost  serial  paper  tape  reader  for 
loading  computer  maintenance  and  other  pro- 
grams is  now  available  from  Digital  Equipment 
Corporation's  Traditional  Products  Group. 


The  PRS01  is  a  portable  unit  that  connects 
to  the  serial  line  of  a  computer  system  console 
or  terminal,  or  to  any  20  mA  current  loop  unit. 
Offered  in  versions  with  either  300-baud  or 
2400-baud  transfer  rates,  the  device  reads 
eight-level  tapes  and  contains  its  own  power 
supply.  Two  controls,  an  on-off  switch  and  a 


selection  switch  for  either  reader  or  console 
unit,  permit  easy  operation.  The  reader  is 
designed  for  systems  or  terminals  lacking 
paper  tape  input  capability  and  for  diagnostic 
testing  of  dedicated  systems.  The  PRS01  is 
priced  at  $750  and  is  available  for  current 
delivery. 

For  further  information,  contact  Digital 
Equipment  Corporation,  Maynard,  Mass. 
01754. 
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Space  Saving  Terminal 

The  Transactor  I  Data  Terminal  is  a  small, 
low  cost,  highly  reliable  alphanumeric  display 
terminal  designed  as  an  alternative  to  a  CRT 
and  consists  of  a  single  line  32-character  gas 
discharge  display  with  a  5  x  7  dot  matrix  for 
easy  reading,  and  a  53  key  TTY  Style  keyboard. 
It  can  be  attached  to  almost  any  computer, 
with  an  RS-232  or  20  mA  current  loop  interface. 
Switches  allow  the  user  to  select  the  operating 
mode  including:  1 10-9600  baud  rate,  full  or  half 


duplex,  even/odd/no  parity,  five  to  eight  data 


Ideal  for  applications  where  low  cost  and 
minimum  size  are  factors,  the  Transactor  is 
designed  as  an  alternative  to  large  or  expen- 
sive CRT  terminals.  Practical  applications  in- 
clude retail  sales,  hospital  patient  accounting, 
general  accounting,  inventory  control,  com- 


The  Midwest's  Most 
Complete  Computer  Store 

THE  GENERAL 
COMPUTER 
STORE 


Compucolor 

Continental  specialities 

D.E.C. 

Hitachi 

lasis 

Imsai 

Intelligent  systems 
Lear  Siegler 
Microterm 
National  Multiplex 
North  Star 
Polymorphics 


WE  STOCK 


Processor  Tech. 
Sanyo 
SWTP 
Tarbell 
TDL 

Texas  Instruments 
Vector  Graphics 
Vector  Electronics 
Ven-Tel 
Xybek 

Books  and  Magazines 
Sams  -  Haydens  -  Osborne 
Tab  -  etc.  and  many  others. 


ASK  FOR  OUR  Z-80  SPECIAL 
SEND  $2  FOR 
OUR  COMPLETE  CATALOG 
OF  PRODUCTS  &  PRICES. 

*Refundable  with  purchase  of  $25  or  more. 


The  General 
Computer 
Company 

*A  computer  company  of  professionals." 

201 1  Livernois  •  Troy,  Michigan  48084 
Phone:  (313)  362-0022 
1310  Michigan  Avenue  •  East  Lansing,  Michigan  48823 

Phone:  (517)  351-3260 
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LONG  ISLAND 

COME  SEE  WHAT  A  "REAL" 
COMPUTER  STORE 
LOOKS  LIKE 

MICROCOMPUTERS 

PERIPHERALS 
ACCESSORIES 


IMSAI8080 
BYTE-8 
SWTP  MP68 
CROMEMCO 
PROCESSOR  TECH 

INTERFACES  (KITS  or  ASSEMBLED  UNITS) 


MEMORY  EXPANSION 
COLOR  TV  GRAPHICS 
LEAR  SIEGLER  ADM  3 
PAPER  TAPE  READER 


BYTE 
SHOP 


PROGRAMS  AND  SOFTWARE 

VARIOUS  BASICS  —  TINY,  4K,  8K  and  12K. 
FOCAL  -  DOS  -  GAMES  -  BUSINESS  APPLICATIONS. 


ALSO  AVAILABLE  . 


.  APPLE  1 
MODEMS 


CASSETTES 
TERMINALS 


FLOPPIES 
DEC.  WRITERS 


BUSINESS  APPLICATION  INQUIRES  INVITED 
SYSTEM  DEMONSTRATIONS  AND  LITERATURE  /  MAGAZINES. 

BYTE  SHOP  EAST,  INC. 
27-21  HEMPSTEAD  TURNPIKE 
LEVITTOWN.  LONG  ISLAND 
(516) 731-8116 

TWO  BLOCKS  EAST  OF  WANTAGH  PKWY. 


HOURS:  TUES.  thru  FRIDAY 
SATURDAY 


12  to  9 
10  to  5 
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puter  programming,  production  control,  and  in- 
strument monitoring. 

Lightweight  and  small,  the  Transactor  is 
housed  in  an  attractive  and  sturdy  aluminum 
case  that  measures  only  6"  high  x  15"  wide  x 
11"  deep.  A  stylized  molded  case  is  available. 
Price  of  standard  Transactor  1  in  quantity  is 
$595.00. 

For  more  information,  contact  Computer- 
wise,  Inc.  4006  EAst  137th  Terrace,  Grandview, 
MO  64030,  (816)  765-3330. 

CIRCLE  INQUIRY  NO.  131 

16K  RAM  Module  Under  $400 

WINTEK  has  lowered  the  price  on  their  16K 
byte  WINCE  RAM  Module  to  $399,  a  55% 
reduction  from  their  $889  price  last  Spring. 
Plummeting  prices  from  their  suppliers  of  4K 
dynamic  RAMs  was  cited. 


The  WINCE  MICRO  MODULES  are  unique  in 
that  they  are  the  only  6800  ^P  modules  on  in- 
dustry standard  41/2"  x  6V2"  circuit  boards. 
Other  WINCE  modules  include  the  ROM, 
EROM  PROGRAMMER,  ANALOG  INTERFACE, 
DRIVER/SENSOR  and  six  others.  New  WINCE 
RAM  module  prices  are  16K  -  $399;  12K  -  $339; 
8K  -  $227;  4K  -  $199.  WINTEK  Corp.,  902  N.  9th 
Street,  Lafayette,  IN  47904;  (317)  742-6802. 
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BVTE  SHOP 


OF  OHIO 

OHIO'S  FIRST 
AND  BEST! 

MICROCOMPUTERS 

PERIPHERALS 
ACCESSORIES 


IMSAI8080 
BYTE-8 
SWTP  MP68 
CROMEMCO 
PROCESSOR  TECH 

INTERFACES  (KITS  or  ASSEMBLED  UNITS) 


MEMORY  EXPANSION 
COLOR  TV  GRAPHICS 
LEAR  SIEGLER  ADM  3 
PAPER  TAPE  READER 


PROGRAMS  AND  SOFTWARE 

VARIOUS  BASICS  -  TINY,  4K,  8K  and  12K. 
FOCAL  —  DOS  —  GAMES  -  BUSINESS  APPLICATIONS. 


BYTE 

swap 


ALSO  AVAILABLE 


APPLE  1 
MODEMS 


CASSETTES 
TERMINALS 


FLOPPIES 
DEC.  WRITERS 


BUSINESS  APPLICATION  INQUIRES  INVITED 
SYSTEM  DEMONSTRATIONS  AND  LITERATURE  /  MAGAZINES. 

19524  CENTER  RIDGE  ROAD 
ROCKY  RIVER,  OHIO  44116 
(216)  333-3261 


Web 


HOURS:  TUES.  thru  FRIDAY 
SATURDAY 


12  to  9 
10  to  5 


CIRCLE  INQUIRY  NO.  71 


INFO  2000  Adapters 

INFO  2000  has  for  immediate  delivery  four 
new  products  for  the  microcomputer  market. 
The  first  is  an  interface  adapter  for  the  S-100 
bus  computers  which  allows  the  user  of  PerSci 
diskette  drives  and  "intelligent"  controller,  the 
adapter  also  has  3K  of  EPROM  and  1K  of  RAM 
for  user  operating  systems  and  scratch-pad. 
Kits  are  $120.00;  assembled  and  tested  are 
$195.00.  EPROM  and  RAM  chips  are  optional. 


i 


i  mm 
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The  second  product  is  a  similar  adapter  for 
DIGITAL  GROUP  computers  but  also  has  op- 
tional serial  ports.  The  customer  may  order 
one  or  two  optional  serial  ports  allowing  the 
use  of  RS-232  modems,  terminals  and  printers. 
The  price  of  the  first  serial  port  is  $90.00  and 
the  second  is  $70.00. 

The  third  product  is  a  DISK  OPERATING 
SYSTEM  which  resides  on  three  erasable 
PROMs  on  the  INFO  2000  ADAPTERS.  There  is 
one  for  Z-80  S-100  bus  computers  and  one  for 
DIGITAL  GROUP  Z-80  computers.  The  price  for 
the  operating  system  and  the  EPROMs  that  it 
resides  on  is  $180.00.  The  DOS  permits  the  use 
of  TDL  software  with  the  PerSci  diskette 
system  and  INFO  2000  ADAPTER.  This  gives 
the  user  an  8K  or  12K  Basic  Interpreter,  FOR- 
TRAN, Text  Editor  and  Word  Processor  and 
Disc  Basic  with  the  PerSci  diskette  system  as 
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the  reader  and  punch.  The  "intelligent"  con- 
troller of  PerSci  has  permitted  INFO  2000  to 
adapt  TDL  8K  and  12K  BASIC  to  DISC  BASICS 
with  only  an  additional  100  bytes  of  code.  This 
makes  for  a  very  flexible  DISC  BASIC  since  the 
full  repertoire  of  commands  in  the  controller 
can  be  used  in  a  Basic  Program. 

The  fourth  product  is  a  complete  diskette 
system.  This  includes  the  Model  277  PerSci 
dual  drive  and  Model  1070  Controller,  the  INFO 
2000  ADAPTER  for  either  S-100  bus  or  DIGITAL 
GROUP  bus  computers,  the  DISC  OPERATING 
MONITOR  and  all  cables  and  connectors.  This 
provides  "just  plug  in  and  go"  capability  for 
these  Z-80  computers.  The  price  for  the  com- 
plete system  is  $2,485.00  with  case  and  power 
supply  included.  INFO  2000  can  daisy-chain 
these  units  together  to  achieve  up  to  4.4 
megabyte  storage  capacity  using  IBM  format- 
ted diskettes. 

For  additional  information,  contact  INFO 
2000,  4901  Tara  Terrace,  Culver  City,  CA  90230, 
(213)  559-7121. 
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BOPA 

The  BOPA  (Basic  Operational  Programming 
Aid)  is  a  micro-computing  aid  which  will  help 
you  write  programs  faster  and  more  accurately. 
It  comes  with  32  removable  slats,  on  which  you 
write  your  memory  entries  with  a  special  ink 
pen.  Once  your  program  is  written  on  the  slats, 
you  can  edit,  modify,  rearrange,  and  insert  in- 
structions by  simply  moving  the  slats  around. 


Memory  addressing  is  always  current  and 
automatically  updates  when  you  make  any  pro- 
gram changes,  thus  making  assembly  and 
compiling  of  your  programs  quick  and  easy. 
When  you  are  done,  just  copy  or  load  your  pro- 
gram direclty  into  the  computer. 

The  BOPA  is  an  excellent  learning  aid  for 
beginners.  Memory  mapping  is  simplified.  Cor- 
rections are  easily  made  by  reversing  the  slats 
or  by  erasure. 

A  complete  set  of  boards  can  easily  be  car- 
ried in  a  three  ring  binder,  thus  allowing  you  to 
accurately  program  anywhere  and  at  anytime. 

For  prices  or  further  information,  write 
VAMP,  Inc.,  P.O.  Box  29315,  Los  Angeles,  CA 
90029. 
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Improved  Schottky  Power  Rectifiers 

A  series  of  power  rectifiers  that  operate  on 
the  Schottky  principle  and  advance  existing 
performance  limits  has  been  introduced  by 
Motorola's  Discrete  Semiconductor  Division. 


Designed  specifically  for  high-current 
switching  applications,  the  new  17-device 
series  covers  a  forward  current  range  from  25 
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to  75  amperes,  with  reverse  voltage  ratings  up 
to  45  volts.  Of  specific  importance,  however,  is 
the  fact  that  the  specifications  are  achieved  at 
operating  junction  temperatures  of  150°  (Case 
temperature  =  90°C).  For  most  devices  in  the 
series,  the  dv/dt  ratings  are  1000  v/ms,  a  signifi- 
cant improvement  in  this  specification  over 
previously  existing  standard  devices.  The 
Schottky  process  also  yields  a  forward  voltage 
drop  that  is  20%  less  than  existing  standards. 

For  further  information,  contact  Motorola 
Semiconductor  Products,  Inc.,  P.O.  Box  20912, 
Phoenix,  AZ  85036,  (602)  244-6900. 
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Rack  Mount  for  Vector  1 

Vector  Graphic  Inc.  announces  a  rack  mount 
version  of  its  popular  Vector  1  computer.  Kit  in- 
cludes card  cage,  18  slot  Motherboard 
assembled  and  tested  with  18  connectors, 
card  guides  and  locking  buttons  for  18  cards. 
The  Motherboard  is  fully  shielded  to  reduce 
noise  on  the  bus.  $225. 


Heavy  duty  modular  power  supply  is  also 
available.  The  18A  8V,  2.5A  ±  16V  custom  sup- 
ply provides  sufficient  power  for  full  18  boards. 

For  further  information,   contact  Vector 
Graphic   Inc.,   790   Hampshire   Road  A-B, 
Westlake  Village,  CA  91361,  (805)  497-0733. 
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Disc/3 


COMPLETE  BUSINESS  SYSTEMS 

Accounts  Receivable,  Mailing  Labels,  Accounts  Payable,  Payroll, 
General  Ledger,  etc.  on  microcomputers  and  multi-terminal  mini- 
computers. Call  DISC/3,  your  proven  turnkey  software 
specialists  for  over  3  years,  for  complete  system  information. 
DISC/3  also  supplies  state-of-the-art  business  printers. 

DEALER  INQUIRIES  INVITED 


EASY 

TO  ASSEMBLE 

Lear-Siegler  ADM-3  terminal  kit  with 
NEW  DCA  (direct  cursor  address- 
ing) 24  lines  x  80  characters;  64 
ASCII  upper  characters,  plus  punc- 
tuation and  control;  5  x  7  dot  matrix; 
EIA  standard  RS232C  and  20mA 
current-loop  (switch-selectable). 

$749.95*  with  DCA" 


Look  to  DISC/3. .  .authorized  distributors  for  IMSAI,  Lear-Siegler, 
Cromemco,  Z-80,  Centronics  Data  Computer,  Digital  Equipment 
Corp.,  Data  General  Corp.,  TDL,  and  ICOM. 


Disc/3 


DISC/3      1840  Lincoln  Blvd.,  Santa  Monica,  Calif.  90404 

Store  Hours  —  Monday-Friday  8:30-5:30  'Prices  subject  to  change. 


RUSH  ORDER  FORM  —  or  Call  Disc/3  (213)  451-8911 

KIT*  ASSEMBLED  TOTAL 

ADM  3-K  with  DCA  (24  x  80)  $749.95 
IMSAI  8080  microsystem  $599.95 

BOX  Of  10  Diskettes  (IBM  Compatible) 

Californians  please  add  sales  tax 

Signature, 

□  BankAmericard  No.   

□  Master  Charge  No.   


$895.00 
$899.95 
$  45.00 


'  Expires. 
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SEPTEMBER  1977 


EXPLORE  INTERFACE  AGE 
MAGAZINE 


MONTH  AFTER  MONTH  LOOK  TO 
INTERFACE  AGE  MAGAZINE  FOR  THE  LATEST 
INFORMATION  ON  THE  DYNAMIC  WORLD  OF 
PERSONAL  COMPUTING. 

Use  your  personal  computer  for  auto  repair,  work 
bench  controller,  teaching  machine,  central  informa- 
tion bank  and  design  test  center. 
Control  your  small  business  with  your  own  real-time 
accounting  and  inventory  control  system. 
Set  your  computer  to  turn  sprinklers  on  and  off, 
manage  a  household  security  system,  feed  your  dog. 
Establish  a  recipe  bank  to  plan  daily  meals  and 
generate  its  own  shopping  list. 
Evaluate  the  stock  market,  set  up  gambling  and  pro- 
bability programs.  Evaluate  odds  on  sporting  events 
and  horse  racing. 

r 


READ  INTERFACE  AGE  FOR  THE  LATEST  ON  NEW 
PRODUCT  INFORMATION  AND  TECHNICAL 
BREAKTHROUGHS. 

May's  issue  included  inside  the  FLOPPY  ROM™  —  a 
vinyl  record  which  is  played  on  a  conventional 
phonograph  to  enter  this  month's  program  in  your 
computer. 


ARTICLES  RANGE  FROM  THE 
FUNDAMENTALS  OF  COMPUTERS  TO 
LANGUAGES  AND  SYSTEM  DESIGN. 
APPLICATIONS  INCLUDE  BOTH  PRO- 
FESSIONAL AND  NON-TECHNICAL. 


SEPTEMBER  1977 


★  ORDER  YOUR  SUBSCRIPTION  NOW! 

12  Monthly  Issues  $14  U.S.,  $16  Canada/Mexico,  $24  International 

Name   

Address   

City  


.State. 


-Zip. 


3  Check  or  M.O.  (U.S.  Funds  drawn  on  U.S.  Bank)    □  Visa  Card    □  Master  Charge 

Acct  No.   Exp.  Date  

Make  checks  payable  to:  INTERFACE  AGE  MAGAZINE 
P.O.  Box  1234,  Cerritos,  California  90701 
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8080  PROGRAMMING  FOR 
LOGIC  DESIGN 
Adam  Osborne.  Adam  Osborne 
&  Associates,  Inc.,  1976. 
288  pages,  $7.50,  paper. 

Review  by 

Judy  Scolney  Robertson  and 
Larry  Robertson 

8080  Programming  for  Logic 
Design  is  an  effective  introduction 
to  microprocessors  for  those  who 
have  already  worked  with  discrete 
digital  circuitry.  It  is  aimed  at  the 
engineer  familiar  with  digital  logic 
and  explains,  on  this  level,  how  a 
microprocessor  works  and  how  to 
use  one  to  simulate  logic  design. 

The  book  is,  as  the  title  states, 
about  the  8080.  It  specifically  dis- 
cusses the  8080  which  is  available 
as  the  AMD  9080A,  INTEL  8080A, 
NEC  8080A,  TMS  8080A,  and  NS 
8080A.  It  is  a  "how  to  do  it"  book,  as 
Osborne  calls  it.  The  author's  pur- 
pose as  stated  in  the  introduction, 
to  explain  .  .  how  an  assembly 
language  program  within  a  micro- 
computer can  replace  combinatorial 
logic  . . .,"  comes  through  "loud  and 
clear." 

Osborne  presents  his  data  with  a 
strong  engineering  orientation,  and 
as  such,  does  not  discuss  higher 
level  languages.  He  considers 
higher  level  languages  undesirable 
when  using  microprocessors  to 
replace  discrete  digital  logic, 
stating: 

"Higher  level  languages  are  prob- 
lem-oriented. For  example,  it  is 
hard  to  look  at  a  PL/M  program 
statement  and  visualize  the  exact 
way  in  which  data  will  be  moved 
around  a  microcomputer  system 
in  response  to  the  statement's 
execution.  It  is  even  harder  to  re- 
late PL/M  programs  to  exact  de- 
vice configurations.  Assembly  lan- 
guage, on  the  other  hand,  has  a 
one-for-one  relationship  with  your 
hardware." 

Osborne  is  so  firm  in  this  stand  that 
he  doesn't  even  look  into  using  high- 
er level  languages  with  assembler 
subroutines. 

8080  Programming  is  designed 
as  an  extremely  well  organized  text 
and  reference  book.  Each  main  point 
is  presented  in  bold-faced  type  with 
supporting  data  and  expansions 
immediately  following  in  light- 
faced  type.  This  presentation  is 
exceptionally  handy  for  both  the 
serious  student  and  the  person  us- 


ing the  book  as  a  reference  to  find 
information  on  one  or  two  subjects. 
The  book  is  small,  compact,  and 
crammed  full  to  the  gills  with 
valuable  information  about  interfac- 
ing, instruction  times,  interrupts, 
and  anything  else  you  might  want  to 
know  about  in  order  to  use  effec- 
tively the  8080A  processor.  The 
complete  8080A  instruction  set  is  in- 
cluded in  the  book,  each  instruction 
being  described  in  detail.  Diagrams 
of  where  what  goes  when  with 
respect  to  an  instruction  are  clear 
and  extremely  helpful. 

CMOS  COOKBOOK 

Don  Lancaster.  Howard  W.  Sams 
and  Company,  Inc.,  1977. 
414  pages,  $9.95,  paper. 

Review  by 

Judy  Scolney  Robertson  and 
Larry  Robertson 

The  CMOS  Cookbook  is  aimed  at 
anyone  interested  in  learning  about 
or  using  CMOS,  presupposing  some 
familiarity  with  electronics  from 
transistors  on  upwards.  The  book 
may  be  used  as  a  ready  reference  to 
CMOS  or  as  a  self-teaching  aid.  It  is 
very  user-oriented,  with  a  minimum 
of  math,  little  theory,  and  a  strong 
emphasis  on  applications. 

The  Cookbook  starts  with  a 
general  description  of  CMOS,  cover- 
ing all  the  basics  necessary  to  the 
use  and  purchase  of  CMOS  devices. 
(This  information  is  also  available  in 
poster  form  in  the  companion  piece, 
The  Big  CMOS  Wallchart).  The  book 
goes  on  to  plunge  headfirst  into  a 
discussion  of  logic  devices,  each 
chapter  getting  progressively  more 
complex.  Special  chapters  are 
devoted  to  multivibrators,  clocked- 
logic,  counters  and  shift  registers, 
and  op-amps,  analog  switches  and 
phase-locked  loops.  Chapter  8, 
"Getting  It  All  Together,"  discusses 
several  applications  and  suggests 
some  possible  future  uses  of  CMOS 
devices. 

Lancaster  calls  CMOS  "the  'first 
hassle-free'  digital  logic  family," 
reminding  the  reader  that  it  is  "ex- 
tremely tolerant  of  the  usual  rat's- 
nest  breadboards  and  poor  power 
sources  that  are  typical  of  experi- 
mentor,  student,  and  industrial 
lashups." 

The  CMOS  Cookbook  is  a  compre- 
hensive discussion  of  CMOS  which 
maintains  an  informal  tone  through- 
out. It  is  an  extremely  valuable 
reference  for  anyone  considering  or 
actively  using  CMOS  devices. 


GETTING  INVOLVED  WITH 
YOUR  OWN  COMPUTER: 
AGUIDE  FOR  BEGINNERS 

Leslie  Solomon  and  Stanley  Viet. 
Ridley  Enslow  Publishers, 
P.O.Box  301,  Short  Hills, 
New  Jersey,  07078, 1977. 
216  pages,  $5.95,  paper. 
$9.95,  hardcover. 

Review  by 

Judy  Scolney  Robertson  and 
Larry  Robertson 


Getting  Involved  with  Your  Own 
Computer  is  a  marvelous  guide  for 
the  novice  in  the  home  computer 
field.  It  is  a  well-written,  easily 
understood  introduction  to  com- 
puters for  the  layman,  presupposing 
little  knowledge  of  real  mathe- 
matics, logic  or  electronics.  The 
book  begins  with  an  introduction  to 
data  processing,  including  some 
historical  notes  (e.g.,  the  mention  of 
MANIAC,  a  computer  used  in  produc- 
tion of  the  first  H-bomb),  and  con- 
cludes with  a  list  of  suggestions  on 
how  to  use  and  enjoy  your  personal 
machine  (power  control,  games, 
business  applications,  home-built 
robots,  etc.). 

In  addition  to  a  thorough  descrip- 
tion of  number  systems  (decimal, 
binary,  octal  and  hex),  and  specific 
pieces  of  equipment,  Getting  Involved 
includes  a  list  of  magazines,  books, 
catalogs,  organizations  and  com- 
puter stores,  mentioning  that  infor- 
mation about  all  of  these  sources  of 
information  is  available  at  your 
neighborhood  computer  store. 
Chapter  Four,  "The  Basic  Computer 
System,"  lists  and  describes  in 
general  terms  the  basic  components 
vital  to  the  computer  system.  These 
are  discussed  in  greater  detail  in 
subsequent  chapters. 

Chapter  Twelve,  "Software,"  ade- 
quately explains  various  software 
options,  discussing  firmware, 
machine  code,  assembler  and 
higher  level  languages,  as  well  as 
software  packages.  Solomon  and 
Viet  also  mention  where  and  how  to 
buy  software. 

There  are  very  few  books  about 
computers  aimed  at  the  nontechni- 
cal person,  and  finding  one  as  well 
written  and  designed  as  Getting  In- 
volved with  Your  Own  Computer  is 
truly  a  pleasure.  This  is  a  book 
which  can  serve  as  a  good  general 
instruction  to  computers  as  well  as 
an  excellent  review  of  applications 
and  sources  of  information  for  the 
experienced  enthusiast. 
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When  you  buy  a 
microcomputer, 

is  this  your  service? 


A  workbench  in  the  back  room?  Part-time 
help? 

At  The  Computer  Mart,  we  back  you  with  a 
fully  staffed  and  equipped  service  department. 
Trained  and  experienced  in  microcomputers. 
We  even  have  our  own  "Computer  Doctor" 
ready  to  diagnose  and  cure  computer  problems. 

We  believe  service  is  an  important  part  of  a 
sale.  In  fact,  our  service  starts  before  you  buy 
We  do  our  own  assembly  of  kits  and  systems. 
Then  our  technicians  inspect  and  test  each. 
Most  important,  we're  there  to  help  you  in 
selecting  the  right  microcomputer  for  your 
needs.  There  to  answer  questions  about  com- 
patibility, hardware,  peripherals,  software  and 
specific  applications.  Whether  your  micro- 
computer is  for  personal  use  or  for  business. 
Like  word  processing,  control,  simulation  or 
data  acquisition.  When  you  have  a  question, 
we  even  have  a  special  phone  number  to 
call  (714)  633-4634.  For  prompt  answers. 

At  The  Computer  Mart,  our  service  starts 
before  you  buy  So,  stop  in  or  call  today. 
Even  if  it's  only  to  ask  a  question. 

FOR  PROFESSIONAL  ADVICE  BEFORE 
CHOOSING  YOUR  SYSTEM,  CALL  THE 
COMPUTER  DOCTOR. 

THE  COMPUTER  MART 

633  West  Katella  Avenue,  Orange 
California  92667,  (714)  633-1222 
Hours  Monday-Friday  10:00-8:00 
Saturday  10:00-5:30 

BankAmericard  and  Mastercharge  Accepted,  Leasing  Available. 


At  The  Computer  Mart,  we  do 
more  than  just  sell  computers. 
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THE  COMPUTER  STORE 
820  Broadway 

Santa  Monica,  California  90401 
Phone  (213)  451-0713 


THE  MOST  EXPERIENCED  COMPUTER  DEALERS  ANYWHERE 


Store  Hours:  Tues  —  Fri  Noon  — 8  pm  •  Saturday  10  am  —  6  pm 

Located  2  blocks  North  of  Phone  and  mail  orders  invited 

the  Santa  Monica  Freeway  BankAmericard/Visa  and 

at  the  Lincoln  Blvd.  exit  Master  Charge  welcome. 


Authorized  dealer  for  MITS,  Commodore,  Apple,  Cromemco,  Micropolis,  MECA,  Equinox,  Microterm, 
Extensys,  SOROC,  Micro  Computer  Devices,  Multiterm,  Binary  Systems,  Micro-Ware,  Sanyo  and 
Hitachi. 
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By  Robert  A.  Stevens 
Software  Editor 


Software  Section 


SUMMARY  OF  SOFTWARE  PROGRAMS 
FOR  SEPTEMBER 

This  month's  issue  of  INTERFACE  AGE  contains  a 
wealth  of  software  that  includes  two  major  business  ap- 
plications programs,  and  five  development  program  ar- 
ticles. A  summary  of  this  software  is  as  follows: 

•  GENERAL  LEDGER  PACKAGE,  (see  page  26), 
developed  by  Bud  Shamburger,  provides  the  small 
businessman  with  a  complete  and  fully  documented 
general  ledger  business  application  software 
package  for  the  8080  microcomputer  system.  This 
software  package  is  written  to  run  on  a  MITS  12K  Ex- 
tended Rev.  4.0  Disk  BASIC  interrupter.  The  software 
package  includes  the  following  BASIC  Programs: 
Check  Transactions,  Ledger  Transactions,  Bank 
Statement,  Journal  Vouchers,  Monthly  and  Year-to- 
Date  Budget  Analysis,  Sort  General  Ledger  Files,  List 
General  Ledger  Chart  of  Accounts,  List  General 
Ledger  Procedures  and  List  All  General  Ledger  Pro- 
grams. This  is  the  second  time  that  any  major 
business  application  program  has  been  published  in 
any  magazine  to  date.  INTERFACE  AGE  was  honored 
to  publish  the  first  (PAYROLL  —  INTERFACE  AGE, 
June  1977)  and  given  the  privilege  of  publishing  this 
second  major  business  application  program.  Here 
again  INTERFACE  AGE  takes  this  opportunity  for  the 
entire  microcomputer  small  business  industry  to  say 
thanks,  Bud,  for  sharing  your  software  fruit  once 
again  with  us.  Keep  them  coming.  What  about  the 
rest  of  you  microcomputerists  working  on  business 
application  programs,  how  about  sharing  some  of 
your  software  fruit  with  our  other  readers? 

•  DEPRECIATION  SCHEDULE  ANALYSIS  developed  by 
Jim  Huffman  provides  a  capital  equipment  depreciat- 
ing analysis  program  that  allows  the  small  business- 
man to  determine  the  most  advantageous  deprecia- 
tion tax  write-off  between  Straight  Line,  Sum  of  the 
Digits,  and  Variable  Rate  Declining  Balance  deprecia- 
tion via  crossover  point  analysis.  As  all  of  the  old- 
time  readers  of  INTERFACE  AGE  know,  Jim  Huffman 
is  a  regular  contributor  of  small  business  application 
programs.  Keep  up  the  good  work  and  keep  them 
coming. 

•  INTELLIGENT  TERMINAL  developed  by  Jeb  Long, 
(see  page  64)  provides  an  8080  remote  Time  Share 
Computer  (TSC)  operating  system  to  interface  a  VDM 
microcomputer  to  a  remote  time  share  computer  via  a 
modem.  Although  this  software  was  written  to  inter- 
face to  a  remote  TSC,  this  same  operating  system 
can  be  used  by  two  8080  microcomputer  systems  to 
communicate  with  each  other  via  modems  and  a 
telephone  line. 

•  Z-80  DEVELOPMENT  SYSTEM  I/O  HANDLER  — 
DISCIO  PROGRAM  by  Richard  E.  Maly  provides  Z-80 
disk  type  system  owners  with  software  to  manipulate 
files  using  a  console  keyboard.  DISCIO  adds  six  addi- 
tional needed  disk  I/O  commands  to  the  ZILOG  Z-80 
Floppy  Disk  Development  System. 

•  8080/Z-80  PERSCI  FLOPPY  DISK  I/O  PROGRAM  by 
Michael  Busch  provides  an  8080/Z-80  host  computer 
I/O  driver  routine  for  the  PerSci  1070  Floppy  Disk 
Controller.  The  driver  permits  the  user  to  talk  directly 
to  the  PerSci  controller  from  the  microcomputer  con- 
sole, using  the  full  repertoire  of  file  management 


commands  supported  by  the  1070  controller.  The 
driver  also  supports  high-speed  transfer  of  disk  files 
into  and  out  of  the  host  microcomputer  RAM  memory. 

•  TRANSPARENT  BINARY  PAPER  TAPE  LOAD  & 
DUMP  PROGRAMS  by  Jack  Johnson  provides  a  fast 
TTY  6800  microcomputer  binary  paper  tape  load  and 
dump  program  that  masks  out  the  ASCII  control 
characters  such  that  they  are  transparent  to  an 
ASR-33  but  not  to  a  6800  microcomputer.  This 
Transparent  Binary  format  allows  a  program  to  be 
loaded  and  duplicated  faster  than  a  HEX  formatted 
paper  tape  program. 

•  BUBBLE  SORT  by  Martin  Knight  provides  a  6800 
microcomputer  bubble  sort  program  that  will  sort  an 
array  of  up  to  255  HEX  numbers  and  arrange  them  in 
sequential  order. 


ADDITIONAL  EXMON  PROGRAM  SOFTWARE  BUG 

Dear  Sir: 

Besides  the  bug  Mr.  Stanley  found  (INTERFACE  AGE,  June,  1977,  page 
123),  there  is  another  bug  in  EXMON  (Burton,  INTERFACE  AGE,  April, 
1977,  page  114):  EXMON  loads  the  register  stack  in  the  wrong  order.  The 
6800  instruction  RTI  loads  registers  from  the  stack  in  the  order  CC,  A,  B, 
X,  but  EXMON  loads  the  registers  onto  the  stack  in  the  order  A,  B,  CC,  X. 
Obviously  wrong.  If  one  used  the  published  EXMON  to  load  what  one 
thought  was  AA  into  A,  BB  into  B,  and  CC  into  C,  what  actually  would 
happen  on  execution  of  an  RTI  is  that  C  would  get  AA,  B  would  get  BB, 
and  A  would  get  CC. 

The  bug  Mr.  Stanley  found  is  that  the  index  register  is  not  incre- 
mented to  point  at  SP  plus  4  when  the  index  register  output  routine  is 
executed.  That  can  be  fixed  by  inserting  an  INX  instruction  after  line 
00113. 

In  addition,  an  STS  $A008  should  be  added  after  line  00048.  While 
MIKBUG  does  initialize  $A008  to  #$A042  during  the  reset  sequence,  the 
memory  could  be  changed  for  some  reason,  so  the  re-initialization  is 
needed  as  a  safety  precaution. 

Here  is  a  summary  of  changes  to  the  EXMON  source: 


00048  EXMON 


00089 


00095  CHKC 


LDS#$A042 
STS$A008 


new  line 


BNECHKC  newlabel 


LDXSP 
INX 

CMPB#'C 
BEQRDC 
INX 

CMPB#'A 
BEQRDC 
INX 

CMPB#'B 
BNECHKX 


new  label 


new  data 


new  data 


new  data 


00112CHKX 


CMPB#'X 
BNECHKS 
INX 

BSROUT4HS 


new  line 


The  source  should  be  revised  as  above  and  reassembled. 

One  interesting  idea  in  implementing  a  monitor  program  in  RAM  for 
the  SWTPC  6800  is  to  use  the  Non-Maskable  Interrupt  to  jump  to  the 
monitor.  That  would  save  the  need  of  1.  Resetting  to  MIKBUG,  2.  Using 
MIKBUG  M  memory  examine  and  modify  function  to  load  the  starting  ad- 
dress of  the  RAM  monitor  onto  the  control  stack,  and  3.  Jumping  to  the 
RAM  monitor  by  using  MIKBUG  G  jump  to  user  program  function.  In- 
stead, ground  the  NMI  line  momentarily  by  a  push  button  or  some  other 
method. 

William  R.  Hamblen 
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MICROCOMPUTER   SOFTWARE  DEFOSITOKY  PKOGRAM  LISTING 


FklCE. . $  I • 00 


THE   FOLLOWING  LISTS   SO  FT 'JAR  F  AVAILA8LF   FROM  MSD  ON  A  PREPAID  BASIS 
ONLY.    THE  TOTAL  COST  OF   EACH  PACKAGE    IS  THE   SUM  OF   THE  BASIC  PRICE 
♦  CALIFORNIA   SALES  TAX,    IF  APPLICABLE,    +   POSTAGE  AND   HANDLING  COST. 
FOREIGN   SUBSCRIBERS  PLEASE  NOTE  THE  DIFFERENT  MAILING  COST   FO  K 
P05TAGF  OUTSIDF  USA.   ADDRESS  ALL   INQUIRIES  TO 

MICROCOMPUTER  SOFTWARF  DEPOSITORY 
23M    F.    FOOTHILL  BLVD. 
PASADENA,    CALIF.,  91IH7 
OR  CALL    (213)    449-061 6 


MICROCOMPUTER   SOFTWARF  DEPOSITORY    (MSD)   PROGRAMS     DATE   SEPT.  1977 


PROGRAM  MEDIA 

PTAC     PAPER  TAPF  ASSEMBLY  CODF 
PTSC     PAPER   TAPF  SOURCE  CODF 
PTOC     PAPER  TAPE  OBJFCT  CODE 
PTBC     PAPFR  TAPF  BASIC  CODE 


NOTES 

»  CALIF.  SALES  TAX  REQUIRED 
FROM  RESIDENCE  OF  CALIF. 

:  USA  POSTAGE  ♦  HANDLING  OR 
THIRD   CLASS   USA  POSTAGE  ♦ 


TYSON'S  CORNER,  VIRGINIA 
(WASHINGTON,  DG.  AREA) 

THE 

COMPUTER  SYSTEMS 
STORE 

"Specializing  in  Systems" 


FEATURING: 


Processor  Technology 
Poly  Morphic 
Diablo 
E  &  L 

Vector  Graphics 
Apple 

CROMEMCO 


Lear  Siegler 
DEC 
SWTPC 
Seals 

Digital  Group 
TDL 

Books  —  Magazines 


COMPUTERS  FOR  HOME,  SCHOOL,  &  SMALL  BUSINESS: 
Our  staff  will  help  you  select  from  the  best  of  each  manufac- 
turer to  complete  the  system  best  suited  to  your  needs. 

SPECIAL:  LEAR-SIEGLER  ADM  3A 


CSS 


cnmpuTER  svsiEms  store 


1984  CHAIN  BRIDGE  ROAD,  McLEAN,  VA.  22101 
TELEPHONE  (703)  821-8333 
OPENING  SOON: 

ALEXANDRIA,  VA.  •  NORFOLK,  VA.  •  BALTIMORE,  MD.  •  ORLANDO,  FLA. 


CIRCLE  INQUIRY  NO.  82 


"With  the  antenna  I  can  pick  up  programs  from 
all  over  the  state." 


HANDLING  OR   SURFACE  RATF 
FOREIGN   POSTAGE  9 
THREE   TIMES  THIRD  CLASS 
USA  POSTAGE   RAT EC  STANOARD 
OR  SURFACE  KATE  FOREIGN 
POSTAGE  9    FIVE   TIMES  USA 
POSTAGE   RATE  CALTEKNATE) 
NEW  PROGRAM  LISTING 
VENDOR   SOFTWARE   PACKAGE  - 


PTAL  PAPER   TAPE  ASSEMBLY  LISTING 

PTSL  PAPFR  TAPE  SOURCE  LISTING 

PTOL  PAPER  TAPE  OBJECT  LISTING 

PTOD  PAPER  TAPE  OBJECT  DUMP 

PTBL  PAPER  TAPE  BASIC  LISTING 

CTAL  CASSETTE   TAPE  ASSEMBLY  LISTING 

CTSL  CASSETTF  TAPE  SOURCE  LISTING 

CTOL  CASSETTE  TAPE  OBJECT  LISTING 

CTOD  CASSETTE  TAPE  OBJECT  DUMP 

CTBC  CASSETTE  TAPE  BASIC  CODE 

CTBL  CASSETTE  TAPE  BASIC  LISTING 

HCAC  XEROX  HARD  COPY  OF  ASSEMBLY  CODE 

HCSC  XEROX  HARD  COPY  OF  SOURCE  CODE 

HCOC  XEROX  HARD  COPY  OF  OBJECT  CODE 

HCBC  XEROX  HARD  COPY  OF  BASIC  CODE 

HCAL  XEROX  HARD  COPY  OF  ASSEMBLY  LISTING 

HCALF  FULL  SIZE  XEROX  HARD  COPY  OF  ASSEMBLY  LISTING 

HCSL  XEROX  HARD  COPY  OF  SOURCE  LISTING 

HCOL  XEROX  HARD  COPY  OF  OBJECT  LISTING 

HCOD  XEROX  HARD  COPY  OF  OBJECT  DUMP 

HCBL  XEROX  HARD  COPY  OF  BASIC  LISTING 

TEXT  XFROX  HARD  COPY  OF  PRINTED  TEXT 

PTTL  PAPER  TAPE  TFXT  LISTING 

CTTL  CASSETTE  TAPE  TEXT  LISTING 

MAN  MANUAL 

HCGR  XEROX  HARD     COPY  OF  GRAMMAR 

PTGR  PAPER  TAPE  COPY  OF  GRAMMAR 

BBSL  XEROX  HARD  COPY  OF   BINARY  BOOTSTRAP  LOADER 

HBSL  XEROX  HARD  COPY  OF  HEX  BOOTSTRAP  LOADER 

PACK  PACKAGE  PRICE   INCLUDES  ALL    ITEMS/PROGRAM   I   WITH  SYMBOL  < 

FDOD  FLOPPY  DISC  OBJECT  DUMP 

SUFFIX  C=   HAND  ASSEMBLED  CODE 

SUFFIX  L=  COMPUTER   FORMATED  LISTING 

SUFFIX  D=  CODE  DUMP   IN  OCTAL  OR  HEX 

SUFFIX  F=   FULL   SIZE  COPYY 

DEFINITIONS) 

ASSEMBLY  LISTING:   C0MPUTER  ASSEMBLED  SOFTWARE  PROGRAM  LISTING 

THAT    INCLUDES   SYMBOLIC  ASSEMBLY  LANGUAGE  SOURCE 
CODED    INSTRUCTIONS  WITH  COMMENTS  PLUS 
EQUIVALENT  MACHINE  LANGUAGE  OBJECT  CODED 
INSTRUCTINS   AND  MEMORY   ADDRESS  ASSIGNMENTS  FOR 
EACH   INSTRUCTION    (    SOURCE   ♦  OBJECT  >. 


ASSEMBLY  CODE: 
SOURCE  LISTING: 


SOURCE  CODF : 
OBJECT  LISTING: 

OBJFCT  CODE 
HARD  COPY: 
CODE : 


LISTING: 
DUMP: 


MSD  PROGRAMS 


SAME  CONTENT   AS  ASSEMBLY  LISTING  BUT   HAND  ASSEMBLED. 

SOFTWARE  PROGRAM  LISTING  RESULTING   FROM  COMPUTER 
SOFTWARE  CONTROLLED  ASSEMBLY  PROCESS  THAT  INCLUDES 
ASSEMBLY  LANGUAGE  SOURCE  CODED    INSTRUCTIONS  WITH 
COMMENTS.    SOMETIMES.    LINE   STATEMENT  NUMBERS  ARE 
INCLUDED   FOR   EACH  INSTRUCTION. 

SAME  CONTENT  AS  SOURCE  LISTING  BUT  HAND  ASSEMBLED. 

SOFTWARE  PROGRAM  LISTING  RESULTING   FROM  COMPUTER 
SOFTWARE  CONTROLLED  ASSEMBLY  PROCESS  THAT  ONLY 
INCLUDES  MACHINE  READABLE  OBJECT  CODED  INSTRUCTIONS 
AND  MEMORY   ADDRESS  ASSIGNMENTS. 

SAME  CONTENT  AS  OBJECT  LISTING  BUT  HAND  ASSEMBLED. 
XEROX  OR  PRINTED  COPY. 

HAND  ASSEMBLED  CODE   <    SOURCE,   OBJECT,    OR  ASSEMBLY 
CODE  >. 

COMPUTER   FORMATED  LISTING. 
COMPUTER  MEMORY  DUMP. 
I**************************************************** 


CPU 
TYPE 


SYMBOLIC  DESCRIPTIVE 
NAME  NAME 


MSD  0 
MEDIA 


6502     APPLECD     6502  APPLE  COMPUTER 

DISASSEMBLER  BY  ALLEN  BAUM 
&   STEPHEN   WOZNIAK- INTERFACE 
AGE,    SEPT.    1976,  VOL.1##I0. 

8080     LPT  1  I HF     LOAD   8080  PAPER  TAPE  IN 
INTEL  HEX   FORMAT  BY  BURT 
HASHIZUME- INTERFACE  AGE, 
OCT.    1976,    VOL. I, #11. 


8080  BFWOA 


6800  MINORS 


8080  DBBDR 


6800  EZMERPS 


8080  BINARY   FILES  WITH 
OPTIONAL  AUTOSTART  BY 
WILLIAM  H.    JORDAN- INTERFACE 
AGE,   OCT.    1976,    VOL.  I  ,  #  I  I • 


MIN  OPERATING  SYSTEM  BY  ED 
KEITH   I  DENNIS  HESCOX- 
INTERFACE  AGE,   OCT.  1976, 
VOL.1, #11.    PTAL*  INCLUDES 
OPERATING  INSTRUCTIONS, 
PAPER  TAPE  FORMAT  AND 
SAMPLE  RUN 

DR.  BEATTIE'S  BASIC  DIET 
PLANNING  BY  DR.  BEATTIE- 
INTERFACE  AGE,  OCT.  1976, 
VOL. I #  # I  I . 

ECHO    1,    ZERO   MEMORY,  ECHO 
REVERSE  «  PRINT  SUBROUTINES 
BY   HOWARD  BFRENBON- 
INTERFACE  AGE,    OCT.  1976, 
VOL.  1  ,  #  I  I  . 

ESP-1    SOFTWARE  PACKAGE  BY 
MICHAEL   SHRAYER- INTERFACE 
AGE,   OCT.    1976,  V0L.I*#1I. 
PTGR   IS  PAPER  TAPE  COPY  OF 
GRAMMAR. 


1-TEXT 
I -HCAL 

1 -  PACK 

2-  PTAL 
2-PTOD 
2-TEXT 
2-HCAL 

2-  PACK 

3-  PTAL 
3-PTOD 

3-TEXT 
3-HCAL 

3-  PACK 

4-  PTAL+ 
4-PTOD 

4-TEXT 
4-HCAL 
4-PACK 


5-TEXT 
5-HCBL 
5-PTBL 

5-  PACK 

6-  PTAL 

6-TEXT 
6-HCAL 

6-  PACK 

7-  PTOD 
7-MAN 
7-CTOD 
7-MAN 
7-PTGR 
7-HCGR 
7-PACK 


PRICE   IN  $ 
♦CALIF.  TAXC*> 
♦  USA  POSTAGEC  :  ) 


5.00*0. 30* 1 .00 
INC.    WITH  TEXT 


8.00+0. 48+2.00 
INC.  WITH  PTAL 
3.00+0. 18+1.00 
INC.    WITH  TEXT 


INC.    WITH  PTAL 


3.00  +  0.  18+1.00 
INC.    WITH  TEXT 


8.00+0. 48+2.00 
INC.    WITH  PTAL 


2.00+0. 12+ 1 .00 
INC.    WITH  TEXT 


INC.  WITH  TEXT 
8.00+0.48+2.00 


5.00+0. 30+ 1 . 


1.00+0.06+1 .00 
INC-    WITH  TEXT 


30.00+ 1 .80+ 1 . 50 
INC.    WITH  PTOD 

30. 00+ I . 80+ 1 .  50 
INC.  WITH  CTOD 
5.00+0.30+1 . 50 
INC.    WITH  PTGR 
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8080  PTSP-I 


8080  ERAMMT 


PROCESSOR  TECHNOLOGY 
SOFTWARE  PACKAGE  NO.  I 
SUMMARY  BY    R.    A.  STEVENS- 
INTERFACE  AGE,   OCT.  1976, 
VOL. 1 •#11. 

EXHAUSTIVE  8080  RAM  MEMORY 
TEST  PROGRAM  BY  T.E.TRAVIS 
-INTERFACE  AGE,  NOV.  1976, 
VOL • I , #  12. 


MEMDMP-I    SWTPC    6800  MEMORY  DUMP 

PROGRAM  MEMDMP-I    BY  GARY 
KAY-INTERFACE  AGE,  NOV. 
1976,    VOL •  I  ,  *  1  2  . 


6800     ROB  IT- I 


SWTPC    6800   ROTATING  BIT 
RAM  MEMORY  DIAGNOSTIC 
PROGRAM   ROBIT-1    BY  GARY 
KAY- INTERFACE  AGE,  NOV. 
1976,    VOL. I, #12. 


6800     MFMCON-I    SWTPC    6800    SHORT  MEMORY 
ADDRESS  CONVERGENCE 
PROGRAM  MEMCON-I    BY  GARY 
KAY- INTERFACE  AGE,  NOV. 
1976,    VOL. I, #12. 


6800  BJIB 


6502  RFPR 


BLACKJACK    IN  BASIC 
PROGRAM  BY   ED   KEITH  I 
DENNIS  HESCOX.    THE  BJIB 
PAPER  TAPE  OBJECT  CODE 
REQUIRES  ROBERT 
UITERWYK'S  SWTPC 
MICROBASIC  OPERATING 
SYSTEM-INTERFACE  AGE, 
NOV.    I  976,    VOL.  I , # 12. 
PTBL ♦    INCLUDFS   SAMPLE  RUN, 
INSTRUCTIONS,    LIST  OF 
VARIABLES  AND   LIST  OF 
ROUTINFS. 

REVISED   FLOATING  POINT 
ROUTINES   FOR   6502*  BY 
ROY   RANKIN    I  STEVE 
WOZNIAK   -    INTERFACE  AGE, 
NOV.    1976,    VOL.  I, #12. 
NOTE  *   -  ORIGINAL  MATH 
PACKAGE   FIRST  APPEARED  IN 
DR.    DOBB'S  JOURNAL,  AUG. 
1976,    VOL.1, #7. 


HISPDMUP   HIGH  SPEED  DOUBLE  PRECISON 
MULTIPLICATION  SUBROUTINE- 
HISPDMUP  BY   PERMISSION  AND 
COURTESY  OF  MOTOROLA'S 
M6800  USER  GROUP  LIBRARY- 
INTERFACE  AGE,    NOV.  1976, 
VOL.  I  ,#  12. 


6800  DIVI6 


REENTRANT    16  BIT  DIVIDE 
SUBROUTINE  -   DI VI 6  BY 
PERMISSION   AND  COURTESY 
OF  MOTOROLA'S  M6800  USER 
GROUP  LIBRARY-  INTERFACE 
AGE,   NOV.    1976,    VOL-1, #12. 

6800     RENTMUP      REENTRANT  DOUBLE  PRECISION 
MULTIPLICATION  SUBROUTINE- 
RENTMUP  BY   PERMISSION  AND 
COURTESY  OF  MOTOROLA'S 
M6800   USER   GROUP  LIBKARY- 
INTEKFACE  AGE,    NOV.  1976, 
VOL. 1 , # 12. 


8080  HOMEC 


8080  LCST 


80  80  WSPG 


COMPUTER  OR  CONTROLLER  BY 
TERRY  BENSON,    INTEL  - 
INTERFACE  AGE,    SEPT.  1976, 
VOL •  I  , #  10. 


STARTRFK   BY  LYNN  COCHRAN- 
I  NT  ERFACE,    JUNE  1976, 
VOL • 1 , «7. 


WORD   SEARCH  PUZZLF 
GENERATOR   BY   RICHARD  S. 
EDELMAN   -    INTERFACE,  JULY 
1976,    VOL.1, #8. 


8080  PGBIORHY  B I ORHYTHM  BY  PAUL  GREEN  - 
INTERFACE  AGE,  AUG.  1976, 
VOL.  1,#9. 


WDBIORHY  BIORHYTHMS  IN  PRACTICE  BY 
WILLIAM  L.  DONHAN,  M.D.  - 
INTERFACE  AGF,  AUG.  1976, 
VOL.  1  , #9. 


8080  REBJ 


8080  BLUFF 


BLACKJACK   BY   RICHARD  S. 
FDELMAN   -    INTERFACE  AGE, 
AUG.    1976,    VOL. I , #9. 


BLUFF   BY   PHIL    FFLDMAN  A 
TOM   RUGE   -    INTERFACE  AGE, 
SEPT.    1976,    VOL. I, #10. 


6800     RABSIMB     RELATIVE  ADDRESS  BACK- 
STEPPER    IN  MICRO-BASIC 


BY  J 
AGE 


HUFFMAN 
DEC.  1976, 


INTERFACE 
VOL.  I  ,  #  1  3. 


TEFT6800  TEXT   EDITOR   FOR  THE  SWTPC- 
6800  BY  MARK   BORGERSON  - 


8-PTGR 
8-TEXT 
8-PACK 


9-PTAL 

9-PTOD 
9-TEXT 
9-HCAL 
9-HCOD 
9-PACK 

10-PTAL 
10-PTSL 
10-PTOD 
10-TEXT 
10-HCAL 
10-PACK 

1  I -PTAL 
I  I -PTSL 
I  I -PTOD 
I  I -TEXT  • 
I  1 -HCAL 
I  I -PACK 

12-PTAL  - 
12-PTSL  • 
I2-PT0D  • 
12-TEXT  • 
12-HCAL  - 

12-  PACK 

13-  PTBL 
13-PTBL+< 

13-TEXT  « 
13-HCBL  - 


1 4-PTOD 
14-PTAL 
I 4-PTSL 
I 4-TEXT 
I 4-HCAL 
1 4-PACK 


I 5-TEXT 
I 5-HCAL 
1 5-PACK 


1 6-TEXT 
I 6-HCAL 
I 6-PACK 


I 7-TEXT 
1 7-HCAL 
I  7 -PACK 


18-PTAL  < 

18-PTSL  « 

18-TEXT  < 

18-HCAL  < 

1 8-  PACK  t 

19-  PTBL  < 
19-TEXT  < 
19-HCBL  < 

19-  PACK  » 

20-  PTBL  « 
20-TEXT  « 
20-HCBL  « 

20-  PACK  i 

2  I -PTBL  " 

21-  TEXT  - 

21-  HCBL  • 
2  I -PACK  I 

22-  PTBL  ' 
22-TEXT  ■ 
22-HCBL  • 

22-  PACK 

23-  PTBL 
23-TEXT  • 
23-HCBL 

23-  PACK 

24-  PTBL 
24-TEXT 
24-HCBL 

24-  PACK 

25-  PTBL 
25-HCBL 

25-  TEXT 
2  5-PACK 

26-  PTAL 
26-PTOD 


5.00+0. 30+ 1 . 50 
INC.    WITH  PTTL 


6.00+0. 36+2.00 

INC.  WITH  PTAL 
2.00  +  0.  12+1.00 
INC.  WITH  TEXT 
INC.    WITH  TEXT 


5.00+0. 30+ I .00 
8.00+0. 48+ I .00 
INC.  WITH  PTSL 
1  .00  +  0. 06+1.00 
INC.    WITH  TEXT 


5.00+0. 30  + I .00 
8.00+0.48+ I .00 
INC.  WITH  PTSL 
I .00+0.06+ I .00 
INC.    WITH  TFXT 


5.00  +  0.  30+ I  .00 
8. 00+0. 48+ I . 00 
INC.  WI TH  PTSL 
I .00+0.06+ I .00 
INC.    WITH  TEXT 


9. 00+0. 54+ 
I  2. 00  +  0.  72  + 


2.00+0. 12+ I .00 
INC.    WITH  TEXT 


5.00+0. 30+ I .00 
9.00+0. 54+2.00 
10.00+0. 60+2.00 
2.00  +  0.  12+1.00 
INC.    WITH  TEXT 


8. 00+0. 48+ I • 00 


1 .00+0.06+ I .00 
INC.    WITH  TEXT 


8.00+0. 48+ I .00 


1  .00  +  0.06+ I .00 
INC.    WITH  TEXT 


8.00+0. 48+ I .00 


1  .00  +  0.06+  I  .00 
INC.    WITH  TEXT 


5.00+0. 30+ I .00 
5.00+0. 30+ I . 00 
1  .00  +  0.06+  I  .00 
INC.    WITH  TEXT 


7.00+0. 42+ I .00 
3.00+0. 18+ I .00 
INC.    WITH  TEXT 


6.00+0. 36+ 1 .00 
2.00+0. 12+ I .00 
INC.    WITH  TEXT 


6.00+0. 36+ I .00 
1  .00  +  0.  12+ I .00 
INC.    WITH  PTBL 


8.00+0. 4H+2.00 
2.00  +  0.  12+1. 00 
INC.    WITH  TEXT 


6.00+0.36+ I .00 
I  .00  +  0.06+ 1 .00 
INC.    WITH  TEXT 


6.  00  +  0.  36+  1  .  00 
I .00+0.06+ 1 .00 
INC.    WITH  TEXT 


5.00+0. 30+ I .00 
1 .00+0.06+ I .00 
INC    WITH  HCBL 


1 5.00+0. 90+2.00 
10.00+0. 60+2.00 


INTERFACE  AGE,  DEC  1976,  26-HCAL 
VOL.1, #13.  HCAL  IS  COPY  OF  26-TEXT 
FULL  SIZE  ASSEMBLY  LISTING.  26-PACK 


8080  LLLBI 


WANG'S  PALO   ALTO   TINY  BASIC 
BY   ROGER  RAUSKOLB  - 
INTERFACE  AGE,    DEC    1  976, 
VOL.1 ,#13.    HCAL    I  HCSL  ARE 
COPIES  OF   FULL   SIZE  CODE 


LLL   80B0   BASIC  INTERPRETER 
GRAMMAR  BY   JERRY   BARBER'  i 
ROYCE   ECKARD   -    SUBMITTED  BY 
E.R.    FISHER    -    INTERFACE  AGE, 
DEC      1976,  VOL.2, #1  (PART  I). 
JAN.      1 977, VOL. 2, #2(PART  2), 
FEB.      1977, VOL.2, #3(PART  3), 
MARCH    I  977, VOL. 2, #4(PART  4). 
TEXT  1    IS  PART    I,    TEXT2  IS 
PART   2,    ETC.    HCAL2,3,    I  4 
ARE   FULL   SIZE  XEROX  COPIES 
OF   ASSEMBLY   PROGRAM  LISTINGS 
OF  PARTS   2,3,    t  4. 


27-PTSL  < 

27-PTOD  < 

27-HCAL  < 

27-TEXT  < 

27-HCSL  < 

27-  PACK  t 

28-  TEXTl < 
28-PTSL2< 
28-HCAL2< 
28-TEXT2< 
28-PTSL3< 
28-HCAL3< 
28-TFXT3< 
28-PTSL4< 
28-TEXT4< 
28-HCAL4< 
28-PACK  I 


SC/MP  NIBL 


N I BL-NAT IONAL ' S   TINY   BASIC  29-TEXT 

GRAMMAR   FOR   SC/MP  BY  PHIL  29-HCAL 

ROYBAL   -    INTERFACE  AGE,    DEC.  29-PTSL 

1976,    VOL.2,    #1.    ASSEMBLY  29-PTOD 

LISTING  PUBLISHED   JAN.    1977,  29-PTGR 

V0L.2,#I.  29-PACK 


3.00  +  0.  I  8+ 1 . 50 
2.00+0. 12+1.25 


20.00+ 1 .20+3.00 
10.00+0. 60+2.00 
4.00+0.24+ 1 . 50 
INC.  WITH  HCAL 
4.00+0. 24+ I . 50 


5. 00+0. 30+2. 00 
57.00+3.42+6.00 
5.00+0. 30+2.00 
3. 00  +  0.  I  8  +  2.00 
36.00  +  2.  I  6+4.00 
5.00+0. 30+2.00 
3.00  +  0.  18  +  2.00 
I  5.00  +  0. 90  +  2.00 
3.00+0. 18+2.00 
3.00+0. 18+2.00 


. 30+2.00 
. 00+2. 00 


10.00+3. 
5.00+0. 
2. 00+0. 


SC/MP  MWBAGELS  BAGELS  BY  DR.  MARVIN 

WINZ INREAD   BY  PERMISSION 
I  COURTESY  OF  NATIONAL 
SEMICONDUCTOR   -  INTERFACE 
AGE,    DEC    1976,  V0L.2,#1. 


AMSAT   8080   STANDARD  DEBUG 
MONITOR  BY   RICHARD   C  ALLEN 
*   JOE  KASSER  -  BYTE  #  13, 
SEPT.    1976,  V0L.2,#1. 
SUBMITTED  BY  JOE  KASSER. 

BASIC   ALGORITHMS   FOR  COMMON 
MATH   FUNCTIONS   BY  MICHAEL 
P.    BURTON    -    INTERFACE  AGE, 
JAN.    1977,    VOL. 2, #2. 

MICROCOMPUTER  STOCK  OPTIONS 
BY   EDWARD   CHRIST  I  ANSON  - 
INTERFACE  AGE,    FEB.  1977, 
VOL. 2, #3. 


8080     BMRNG  RANDOM  NUMBER  GENERATOR 


8080  AMS80 


6800  BAFCMP 


8080  ECMSO 


30-PTBL   <  0 


31 -PTSL 
3  1 -PTOD 
31 -PACK 


BY  BOB  MARTIN  - 
AGE,    FEB.  1977, 


INTERFACE 
VOL. 2, #3. 


32-PTBL 
32-TEXT 
32-PACK 


33-PTBL  < 
33-HCBLF 
33-HCBLF< 
33-TEXT  < 

33-  PACK  t 

34-  PTAL  < 
34-PTSL  < 
34-TEXT  < 
34-HCALF 
34-HCALF< 
34-PACK  t 


RNDFGCST   RND   FUNCTION   GENERATOR  35-PTBL  < 

CHI-SQUARE  TEST  PROGRAM  35-HCBLF< 

BY  BOB  MARTIN  -  INTERFACE  35-PACK  ■ 
AGE,    FEB.    1977,    VOL.2, #3. 


8080  TTMOCSR 


8080  TDOMP 


36-PTAL  < 
36-PTSL  < 
36-TEXT  < 
36-HCALF< 
36-HCALF 

36-  PACK  t 

37-  PTAL  < 
37-PTSL  < 
37-TEXT  < 
37-HCALF 
37-HCALF< 
37-PTOD  < 
37-PACK  t 


LLLBFPMP  LLLBASIC  FLOATING  POINT  MATH  38-TEXT  < 
PACKAGE  BY  DAVID  MEAD  A  38-HCALF< 
MODIFIED   BY   HAL   BRAND  AND  38-PTSL  < 

FRANK  OLKEN   -    INTERFACE  38-PACK  t 

AGF,    FEB .    1977,    VOL. 2, #3. 


8080  MEMORY  OBJECT  CODE 
SEARCH  ROUTINE  BY  T.  E. 
TRAVIS  -  INTERFACE  AGE, 
FEB.    1977,    VOL. 2, #3. 


8080  OCTAL  MONITOR  PROGRAM 
BY  THOMAS   E.    DOYLE  - 
INTERFACE  AGE,    FEB.  1977, 
VOL. 2, #3. 


8080  Z80MFBP 


6502  RJBAST 


Z80  MITS    12K    EXTENDED  BASIC 
PATCHES  BY  MARTIN   D.    GRAY  - 
INTERFACE   AGE,    MARCH  1977, 
VOL. 2, #4. 

6502  APPLE  STAR-TREK  BY 
ROBERT  J.    BISHOP  - 
INTERFACE   AGE,    APRIL  1977, 
VOL. 2, #5. 


AMIPROTO   AMI'S  PROTO  DEVELOPMENT 
SOFTWARF   FOR   EVK  SERIES 
PROTOTYPING  BOARDS  BY 
PERMISSION   AND  COURTESY  OF 
AM  FR I  CAN  MICROSYSTEMS 
EDITED  BY  R.A.STEVENS- 
INTERFACE   AGE,    FEB.  1977, 
VOL. 2, #3. 


8080  CONSOL 


8080  ODT-80 


6800  (RS)O 


CONSOL    IK  RESIDENT 

OPFRATING  SYSTEM  BY 

PERMISSION   AND  COURTESY  OF 

PROCESSOR  TECHNOLOGY- 
INTERFACE   AGE,    JAN.  1977, 
VOL.2, #2. 

LLL   BASIC  OCTAL  DEBUGGING 
PROGRAM  BY   E.    R.  FISHFR- 
INTERFACE   AGE,    MARCH  1977, 
VOL.2, #4. 

RESIDENT   6800  REENTRANT 
SELF-RELATIVE  SUBROUTINE 
PACKAGE    FOR    EVK  6800 
MICROCOMPUTER   BOARDS  BY 
PERMISSION   AND   COURTESY  OF 
AMERICAN  MICROSYSTEMS 
EDITED  BY   R.A.  STEVENS- 


39-TEXT  < 
39-HCALF< 
39-PACK  t 


40-TEXT 
40-HCBL 
40-PACK 


41-TEXT  < 
a  1  -HCAL  F< 
41-PACK  t 


42-TEXT  < 
42-HCALF< 
42-PACK  t 


43-TEXT  < 
43-HCALF< 
43-PACK  t 


44-TEXT  < 
44-HCALF< 
44-PACK  » 


30+ 1 .00 
12+1.00 


1  5.0 
5.0 


0+0. 30+2.00 


J+0.90+2.00 
)+0. 30+2.00 


♦0.36+1.00 
♦0. 12+1 .00 


I  5.00  +  0.90  +  2.00 
5.00+0. 30+2.00 
INC.  WITH  PTBL 
5.00+0.30+2.00 


7.00+0.42+2.00 
6.00+0. 36+2.00 
2.00*0.  12+1.00 
4.00+0.24+ I .00 
INC.    WITH  PTAL 


4.00+0.24+ 1 .00 
INC    WITH  PTBL 


5.00+0. 30+ 1 .00 
5.00+0.30+ 1 .00 
1 .00+0.06+ 1 .00 
INC.  WITH  TEXT 
2.00+0. 12+1.00 


8.00+0. 48+2.00 
8.00+0- 48+2.00 
2.00+0. 12+1 .00 
4. 00+0.24+ 1 .00 
INC.  WITH  PTAL 
5.00+0.30+1. 50 


3.00+0. 18+2 
5.00+0. 30+2 
36.00  +  2.  I  6+4 


I  .00*0.06+  I  .00 
1  .00*0.06* I .00 


3.00*0. 1 8* 1 .00 
INC.    WITH  TEXT 


3.00*0. 18* I • 
5.00*0. 30*2. 


3.00< 
5.00i 


0. 30*2.00 


3.00*0.  I  8*2.00 
5.00*0.30*2.00 


.00+0. 1 8+ 
. 00+0. 30+ 
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■ 


SOFTWARE  EDITORIAL 


TPR-1 
optical 


tape 
reader 


WITHOUT  CASE 


Pictured  ahove  is  Ihe  now  TPR-1  High  speed  optical  tapi 
reader  This  tape  reader  has  no  moving  parts  The  tape  i 
pulled  through  the  reader  manually  at  speeds  ol  up  t( 
5000  characters/seconds  All  outputs  use  TRI  STATS 
buflers  which  will  drive  CMOS  or  up  to  two  standard  TTl 
loads.  READY  and  READY  outputs  are  provided  to  in 
dicate  the  presence  ol  valid  data  on  the  eight  output  lines 
A  low  level  input  on  the  ENABLE  line  activates  the  TRI 
STATE  output  butlers  An  LED  test  indicator  Iwd  II 
the  READY  signal  logic,  provides  a  simple  visual  check  o 
the  reader  operation. 


The  TPR  1 


>  read  1  inch  wide. 

ASR    33)    EIA  standard  RS  244  tape 
Friden  FlexO  Writer)  can  also  bi 
dard  opaque  (black)  paper  tape 


An  incandescent  lamp  wit 
be  used  for  a  light  source 
instable  lamp  (40  Walt  bu 
the  light  should  be  about 


)  provide  even,  shadow  fnM 


INTERFACING  YOUR  SYSTEM 

The  TPR  I  interlaces  with  "Edge  Triggered"  systems 
which  transfer  data  on  the  READY  output  transition. 
Systems  RKJUIR  IN(i  a  fully  Handshaking  Interlace 
(READY  &  RTaDV  outputs  reset  by  an  ACKNOW 
LEDGE  Input)  can  use  the  HSA  I  adaptor  IS5.50)  which 
plugs  directly  into  the  14  pin  socket  provided 

The  READY  output  is  High  (READY  low)  while  valid 
data  is  present  on  the  data  lines.  Valid  data  is  also  present 
|UM  btlOfl  and  jut!  after  READY,  so  data  can  be  clocked 
on  either  edge  ol  READY  as  desired  The  ENABLE  input 
is  used  to  enable  (Input  Low)  the  TRI  STATE  output 
BUFFERS  Note  that  the  READY/READY  ouniutsare 
also  controlled  by  the  ERSBTE  input.  Where  ENABLE 
isn't  used  it  MUST  be  tied  to  Ground  to  enable  the 


TPR  •  1       Assembled  &  Tested  S3S.00* 

W/out  case 

TPR  •  1        Assembled  &  Tested  $38.00* 

HSA  -  1  Plug  In  Handshake  Adapter  S5.S0* 
"POSTPAID  Wisconsin  residents  add  4%  sales  tux. 


QUANTITY  DISCOUNTS  AVAILABLE 


INTERFACING  WITH  A  UART  FOR  SERIAL  DATA 


READY 

TPR-1 

fiRB?              XMfT  STROBE 

UART 

.  DATA 

SERIAL  OUTPUT  '  

INTERFACING  WITH  APIA 


READY 

READY 

CA1 

TPR-1 

PAO 

PIA 

DATA 

TO  0R0ER:  SEND  CHECK  OR  MONEY  ORDER  TO: 


INTERFACE  AGE, 
VOL-2, »A. 


MARCH  1977, 


6800  EXMON 


RHfiH  LMCOS 


6800  MIKFJUG   FX  TEND  ED 
MONITOR   SYSTEM  BY  MICHAEL 
BURTON-    INTFRFACF  AGE, 
APRIL    1977,    VOL. 2, #5. 


8080  CASSFTTE  OPERATING 
SYSTEM   (COS)    BY  LORIN 
MOHLER-    INTERFACE  AGE, 
APRIL    1977,    VOL.2, *S. 

MHFTIHFC  MOTOROLA   6800   HEX  FORMAT 
TO    INTFL    FORMAT  SOFTWARE 
CON VFRTFR  BY   FLOYD  NORDIN- 
INTFRFACF   AGF,    APRIL  1977, 
VOL.  2,  *S. 


HH0  MMGTEW 


80  80  CRMS 


8080/  FNOCDA 
Z80 


6800  SWTPMR 


6800  EVKMB 


45-TEXT  < 
45-HCALF< 
45-PTAL  < 
45-PTOD  < 

45-  HACK  t 

46-  TEXT  < 
46-PTSL  < 
46-HCAL  F< 

46-  PACK  ' 

47-  TEXT  < 
47-PTAL  < 
47-PTSL  < 
47-PTOD  < 
^7-HCALF< 
47-HCODF< 
47-PACK  t 

GRAPHICS-    THE   EASY   WAY   HY  4K-TFXT 
MARVIN  MALLON-    INTFKFACF  4K-HCHLF 
AGF,    MARCH    1977,  V0L.2»*4. 

BYTEMOVFR  SOFTWARE   FOK   THE  49-TEXT 
CROMEMCO   8K    RYTESAVER  BOAKO      49- HCAL 
-   PERMISSION   AND  COUKTFSY 
OF  CROMEMCO   EDITED  RY  ROGEK 
FD  EL  SON  -    INTERFACE   AGF,  JAN. 
1977,    VOL.2, #2. 

8080/Z80  OBJECT  CODE  50-PTOD  < 

D I S-ASSEMRLER  BY   FLOYD  L.  50-MAN  < 

NORDIN-   STANDARD   VERSION  50-PACK  t 

HANDLES  UP  TO    IK  LABLES  * 

ASSIGNS   SYMBOLIC  NAMES. 

ASCII   CHARACTER  LIST  PIN 

POINTS  EMBEDDFD  TABLES. 

INCLUDES  BOTH  ASSEMBLY  AND 

SOURCE  OUTPUT  MODES   VIA  YOUR 

OUTPUT  DRIVERS.  PROGRAM 

RESIDFS  AT  TOP  OF 

MEMORY.    STANDARD  VERSIONS 

AVAILABLE   FOR    I6K,    24K,  32K, 

48K   AND    64K   BYTES  OF  MEMORY • 

OTHER  VERSIONS   WITH  ADDITIONAL 

LAHLE  SPACF  AND/OR  DIFFERENT 

MEMORY   SIZF  ARE  AVAILABLE. 

SMTP'S   6800  MICROBASIC  51-PTOD 

VER.    1.4  BY   ROBERT  H. 

UITFRWYK   AND   BY  PERMISSION 

<  COURTESY  OF  SOUTHWEST 

TECHNICAL  PRODUCTS  CORP. 

SWTPC    6800  COMPUTER 

NEWSLFTTER   »\>    JUNE  1976. 

SMTP'S   6800  MICROBASIC  52-PTOD 
VER.    1.4  MODIFIED   FOR  AMI'S 
6800   EVK  MICROCOMPUTER 
BOARDS  BY   STEVEN  D.    WALL • 


8080  CCOKFN 


ART  I F I CAL  INTELLIGENCE 
TIC-TAC-TOE  PROGRAM 
(OR  MENACE  OF  THE 
MICROMORLD)    BY  KEN  BERKUM 
-INTERFACE  AGF,    MARCH  1977, 
VOL.2, #4. 

6800  JHDOTWP  DAY  OF  THF  WEEK  PROGRAM  BY 
JIM  HUFFMAN- INTERFACE  AGE, 
APRIL    1977,    VOL. 2, #5. 


NORTH  STAR  OWNERS 

The  System  Executive  Package 
You  Have  Been  Waiting  For: 

ft  EDITOR:  Line  oriented  with  auto  number,  incrementing  to  any  value; 
holding  up  to  6  files  in  memory. 

ft  MONITOR/EXEC:  Tape  I/O  in  TARBELL  &  ESP  formats  (object  or 
source);  disk  I/O  for  NORTHSTAR,  reads  HEX  paper  tape  in  INTEL 
format. 

ft  ASSEMBLER:  Processor  technology  -  ESP  compatible;  assemble  the 
program  for  one  address  &  put  object  elsewhere. 

ft  DEBUGGER:  Breakpoint  —  continue  from  breakpoint  &  resume 
execution  —  reset  &  clear  breakpoint. 

ft  DISASSEMBLER:  HEX  or  ASCII  dump  -  labels  located  by  address,  not 
just  assigned  -  writes  assembler  format  file  to  memory  location. 

THE  PACKAGE  IS  COMPLE 1  E  AND  HEADY  I  O  LOAD 
USING  YOUR  EXISTING  DOS  INPU  I/OU.I  PUT  ROUTINES. 

DISKETTE  +  EXTENSIVE  MANUAL  ONLY  $48.00 

1st  Class  Postage,  insurance.  Handling  &  Calif.  Residents    6%  Sales  1  ax  Included. 

714/894  9131 
M    F        11:30  9:00 
SAT         10  6 


BVTE  SHOP 

14300  BEACH  BOULEVARD  •  WESTMINSTER,  CA  92683 


6H00  JHCBBP 


CHECKBOOK  BALANCER  PROGRAM 
BY  JIM  HUFFMAN  -  INTERFACE 
AGE,   APRIL    I977,    VOL.2, #5. 


SERIAL 


6800  MEMTEST 


CIRCLE  INQUIRY  NO.  75 

138  INTERFACE  AGE 


53-PTBL 
53-TEXT 
S3-HCBL 
53-HCBL 
S3-PACK 


S4-PTBL 
54-TEXT 
54-HCBL 
54-HCBL 

54-  PACK 

55-  PTBL 
55- TEXT 
55-HCBL 
55-HCBL 

55-  PACK 

56-  PTAL 
56-PTSL 
56-PTOD 
56-HCAL 
56-HCAL 
56-HCSL 
56-HCSL 

56-  PACK 

57-  PTBL 
57-TEXT 
57-HCBL 
57-HCBL 

57-  PACK 

58-  PTBL 
58-TEXT 
58-HCBL 
58-HCBL 

58-  PACK 

59-  TEXT 
59-HCAL 
59-PTOD 
59-PTAL 
59-PTSL 

59-  PACK 

60-  PTAL 
60-PTSL 
60-PTOD 
60-TEXT 
60-HCAL 
60-HCAL 
60-HCSL 
60-HCSL 
60-PACK 


JOHN  CONWAY'S  GAME  OF  LIFE  61-PTAL 
PROGRAMMED  BY  ALAN  R.  MILLER  6I-PTSL 
-INTERFACE  AGE,  APRIL  I977,  61-PTOD 
VOL. 2, #5.  61-TEXT 
6  I -HCAL 


8080     HEXDUMP      INTEL   HEX   FORMAT  PAPER  TAPE 
DUMP  PROGRAM  BY   ALAN  R. 
MILLER  -    INTERFACE  AGE, 
APRIL    1977,    VOL.2, #5. 


CONVERT1   NUMBER  BASE.  CON VERSION- 
NON  DISC   VERSION  BY  JOHN 
W.    SWAIN-    INTERFACE  AGE, 
APRIL    1977,    VOL • 2, *  5. 


CON VERT2  NUMBER  BASE  CONVERSION- 
DISC   BASED   VERSION  OF 
CONVERT!    ABOVE  BY  JOHN 
W.    SWAIN    -    INTERFACE  AGE, 
APRIL    1977,    VOL.2, #5. 


USER  TTY   HANDLER  FOR  THE 
Z80  DELEVOPMENT   SYSTEM  BY 
RICHARD   E.    MALY   -  INTERFACE 
AGF,    APRIL    1977,    VOL.2, #5. 


A  BETTER   6800  MEMORY  TEST 
BY   ED  KEITH-    INTERFACE  AGE, 
APRIL    1977,    VOL.2, *5. 


2.00*0. 12* 1 .00 
3.00*0. 18* 1 . 50 
9. 00*0. 54*2.00 
5.00*0. 30*2.00 


3.00*0. 1 8* I .00 
10.00*0. 60*2.00 
5.00*0. 30* I .00 


I  .00*0.06* I  .00 
5.00*0. 30*2.00 
5.00*0. 30*2.00 
3. 00*0. 18*1. 00 
3.00*0.  1H*  1  .H0 
INC.    WITH  HCAL 


3.00*0.  I  8* I .00 
5.  H0*l'.  30*  I  .00 


5.00*0. 3H* 1 .00 
INC.     'I  TH  TEXT 


40.00*2. 40+2.00 
5.00+0.30+1.00 
45.00+2. 70+3.00 


I  5.00  +  0.90  +  2.0 


I  5.00  +  0.90  +  2.00 


0.00+0. 60+2.00 
2.00  +  0.  12* 1 .00 
INC.  MI TH  PTBL 
2.00*0. 12* 1 .00 


6.00*0.  36*  1  .00 
1 .00*0.06* 1 .00 
INC.  WITH  PTBL 
I .00+0.06* I .00 


6.00  +  0.  36*  I  .00 
1 .00+0.06+ I .00 
INC.  MITH  PTBL 
1 .00+0.06+ 1 .00 


8.00+0. 48+2.00 
8.00+0. 48+2.00 
5.00+0. 30+ 1 .00 
INC.  WITH  PTAL 
2.00+0. 12+1.00 
INC.  MITH  PTSL 
2.00  +  0.  12+ I .00 


7.00+0. 42+ I .00 
2.00+0. 12+1.00 
INC.  MITH  PTBL 
1 .00+0.06+ I .00 


7. 00+0. 42+ I . 00 
2.00+0. 12+1 .00 
INC.  MITH  PTBL 
I  . 00  +  0. H  6+ 1  . 00 


3.00  +  0.  I  8+ I .00 
2.00+0. 12+ 1 .00 
10.00+0. 60+2.00 
INC.  MITH  PTOD 
INC.    MITH  PTOD 


8.00+0. 48+2.00 
8.00+0. 48+2.00 
3.00  +  0.  18+1. 00 
2.00+0. 12+ I .00 
INC.  WITH  PTAL 
2.00  +  0. 12+1  .00 
INC.  WITH  PTSL 
2.00  +  0.  12+ I .00 


+0. 90+2.00 
+0. 60+2. 00 


2.00  +  0.  12+ 1 .00 
INC.    WITH  PTAL 
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SPECIAL  WAREHOUSE  SALE 


THE  BEST  DEAL  WE  HAVE  EVER  OFFERED! 


ROYTRON  8-LEVEL 
READER/PUNCH  & 


BRAND  NEW 

$295.00 


M 

1. 


This  paper  tape  I/O  station  operates  at  50  cps  The  mechanisms  share  a  common  drive  motor 
but  are  electrically  independent  24  volt  signals  are  required  to  interlace  the  internal  sole- 
noids. An  interfacing  manual  is  included  Perfect  for  typesetting,  program  distribution, 
program  entry  and  many  other  paper  tape  applications 


USE  S-1 00  BOARDS 
WITH  YOUR  KIM-1 

Now  use  low-cost  and  readily  available  S-1 00  compatible  circuit 
boards  with  your  KIM-1 !  The  Kimsi  from  Forethought  Products  adapts 
the  KIM  Bus  to  the  S-1 00  Bus  so  that  you  have  access  to  hundreds  of 
memory  and  interface  boards. 

The  Kimsi  accepts  up  to  8  S-1 00  edge  connectors,  provides  on-board 
power  regulation  for  the  KIM-1  and  contains  the  KIM  to  S-100  inter- 
face logic.  One  S-100  edge  connector  is  included,  the  KIM  to  Kimsi 
connector  set  must  be  purchased  separately. 


Kit 

Assembled 

Item 

Price 

Price 

Kimsi  Backplane 'S-100  Adapter    8  slots  lor  S-100  available 

S125 

S165 

Kimsi  Power  Supply    Unreg   *  8@10A.  I  16@1A.  16@1A 

60 

75 

KIM-1  incl.  documentation     Send  for  more  information 

N  A 

245 

KIM  to  Kimsi  Connector  Set     Includes  recorder  cables 

1 

11 

S-100  Edge  Connector    Kimsi  accepts  8.  I  is  supplied 

5 

7 

Cassette  Recorder  lor  KIM-1    Hundreds  sold  for  KIM  use 

N  A 

55 

4K  Seals  ROM  Board    Accepts  up  to  16  1702A  or  5203  s 

119 

179 

4K  Imsai  RAM  Board     Bare  minimum  to  run  Tiny  BASIC 

139 

239 

8K  Cromenco  ROM  Board   Accepts  up  to  8  2708  EPROMs 

145 

245 

8K  Seals  RAM  Board  Enough  space  for  programs  below 

269 

369 

Poly  Video  Terminal  Interlace  16  x  64  Connects  to  a  Monitor  and  Keyboard  210 

280 

Matrox  2480  Alpha-Numeric  VRAM  24  lines  of  80  char  (needs  P39) 

N.A 

295 

Matrox  256-ALT  Video  Graphics  Board  Displays  256  x  256  array 

N  A 

395 

Irty  Bitty  Tiny  BASIC  2  5K.  kit  is  a  paper  tape 

5 

10 

Focal  (a  DEC  trademark)  Includes  floating  points 

N  A 

40 

6502  Assembler  with  Source  This  is  NOT  the  MOS  version 

N  A 

30 

SPECIAL!  10%  off  S-100  Boards 
when  ordered  with  Kimsi. 


ECONOMICAL 
KEYSTATIONS  $29.50 


A  super  buy  on  these  used  keystations  allows  us  to  sell  them  at  this  low  price  These  attractive 
units  contain  a  Hollerith-style  keyboard  which  is  easily  modified  to  output  ASCII  alpha  codes 
(we  provide  documentation)  The  interior  of  the  enclosure  is  large  enough  for  a  KIM-1  and 
power  supply  We  also  have  a  limited  supply  of  keystation  components 


50  key  keyboard 

Mounts  on  115"  centers 
Keystation  Enclosure 

Dimensions  16'  ■  16  •  4" 
Copy  Stand  and  Holder 

Mounts  on  top  of  enclosure 


Price 
S19 


Incandescent  Display  Board 

Contains  over  130  lamps 
Display  Controller  Board 

38  IC  s  and  a  Sonalert 


MORE  BARGAINS 

Burroughs  Sell  Scan  Display  Panel 

Model  0030  16  or  18  character  display 

$32.50 

Ultrasonic  Latching  Relay  for  Remote  Control 

Operate  1  fOv  appliances  'rom  across  the  room 

19.95 

Data  General  6012  CRT  Terminal 

Brand  new  with  numeric  keypad.  4800  baud  max 

$1195.00 

DEC  PDP8/I  or  L  with  4K  core  memory 

Table-top  or  floor  models  available 

as  low  as  795.00 

MATROX  VIDEO  RAMS  AND 
GRAPHICS 

Tops  in  the  industry,  please  write  for  more  info.  See  our  KIM  Corner 
for  S-100  compatible  boards. 

MTX  816  Module  (Upper  Case  only)  Composite  video  output  in  8  lines  of  16  chars  179.00 

MTX  1632  Module  (Upper  and  Lower  Case)    16  x  32  display  includes  blink  option  225.00 

MTX  1632SL  Module  (Great  with  256**2)    Slave  sync  allows  text  superposition  225.00 

MTX  2480  Circuit  Board   24  x  80  requires  high-persistence  phosphor  (P39)  395.00 

MTX  256**2  Circuit  Board    256  x  256  array  graphics  (multiples  provide  color)  630.00 


BOOKS 


Programming  Microprocessors  Including  arithmetic  with  floating  points 
Build  Your  Own  Working  Robot  Buster  cries  when  he  can't  find  his  food 
Telephone  Accessories  You  Can  Build  Remote  ringer,  scrambler,  dialer,  answerer,  etc 
Master  Handbook  of  1001  Practical  Electronic  Circuits  Almost  1'?  inches  thick 
Basic  BASIC  |  A  great  text,  many  examples,  questions  and  answers 
Advanced  BASIC  Coordinate  geometry,  series  polynomials,  games 
101  BASIC  Games  The  now  classic  volume  compiled  by  David  Ahl 
What  to  Do  After  You  Hit  Return  Games  from  the  People's  Computei  Company 
CMOS  Cookbook  Don  Lancaster  explains  CMOS  low-power  logic 
Introduction  to  Microcomputers  Volume  I  Adam  Osborne  explains  the  theory  behind  micros  7.50 
Introduction  to  Microcomputers  Volume  II  Then  he  reviews  the  current  crop  of  micros  12.50 
8080  Programming  lor  Logic  Design  A  whole  book  on  8080  implementation  7.50 
6800  Programming  for  Logic  Design  A  whole  book  on  6800  implementation  7.50 
Some  Common  BASIC  Programs    Full  of  many  useful  and  complete  programs  7.50 


S  6  .95 
5.95 
3.95 
9.95 
7.95 
6.95 
7.50 
6.95 
9.95 


ORDER 
FORM 


Name 

Address  

City  State  Zip  

Charge  my  BAC/VISA  

Interbank  #  

Card  #  


M/C_ 

Exp.  Date 


Signature  

□  Please  send  me  info  on  the  new  Commodore  PET  2001 
computer 

Limited  90-day  Warranty 

Return  non-working  merchandise  within  90  days  for  replacement  or  refund.  Kits  are  war- 
ranted to  be  complete  with  working  components.  All  items  subject  to  prior  sale. 


Qty 

Item 

Price 

Amount 

Total  for  goods 

+4%  Michigan  Residents 

+4%  Shipping  and  Handling 

+$1  if  order's  under  $20 

Total  Amount 

COMPUMART  InC.  1250  N.  Main  St.  Ann  Arbor,  Mi.  48104  994-4445 

A  Division  of  Newman  Computer  Exchange.  Inc.  Dept.  IF 
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SOFTWARE  SECTION 


SOFTWARE  EDITORIAL 


8080  SFSL 


6800  HDSS 


8080  PAYROLL 


8080  TCOS 


STAR  LANES  PROGRAM  BY 
STEVEN   FABER   -  INTERFACE 
AGE*    APRIL    1977,  V0L.2*'S. 


SHOOTING  STARS   TBX  PROGRAM 
BY   HERMAN  DEMONSTOY  - 
INTERFACE  AGE,    JUNE  1977, 
VOL. 2, #7. 

PAYROLL  PROGRAM    IN  BASIC 
BY  BUD  SHAMBURGER  - 
INTERFACE  AGE,    JUNE  1977. 
VOL- 2, #7. 


61 -HCAL 
61 -HCSL 
61 -HCSL 

61 -  PACK 

62-  PTBL 
62-HCBL 
62-TEXT 
62-HCBL 
62-HCBL 

62-  PACK 

63-  PTBL 
63-HCBL 
63-TEXT 


64-PT8L 
64-HCBL 
64-TEXT 
64-PACK 


80  80  PTOS 


DAM'S  TAPE  CASSETTE   SOFTWARE  6S-CT0D 
OPERATING   SYSTEM   FOR  THE  6S-MAN 
8080  MICROCOMPUTER  -SUMMARY 
BY   R.A.    STEVENS   -  INCLUDES 
8080  ASSEMBLER   ♦   LINE  TEXT 
EDITOR  ♦  MONITOR  -  TAPE 
FORMAT   IS  DON  TARBELL'S  OR 
PROCESSOR  TECHNOLOGY'S  CUTS 
STANDARD.    INTERFACE  AGE* 
JULY    1977,    VOL • 2, #8. 

D AM  *  S  PAPER  TAPE  SOFTWARE  66-PTOD 

OPERATING  SYSTEM   FOR  THE  66-MAN 

8080  MICROCOMPUTER-SUMMARY 

BY   R.A.    STEVENS   -SAME  AS 

TCOS  #65-CTXX  BUT   FOR  ASR 

33  TTY   I/O   SYSTEM-  INTERFACE 

AGE*   JULY    1977*    VOL. 2, #8. 


DAM'S  DISC   SOFTWARE  67-FDOD 

OPERATING  SYSTEM  EXTENSION  67-MAN 

FOR  THE  NORTH  STAR  8080 

FLOPPY  DISC  OPERATING 

SYSTEM  -   SUMMARY  BY  R.A. 

STEVENS  -  ADDS  TCOS/PTOS 

FUNCTIONS  TO  PROVIDE  FULL 

OPERATING  SYSTEM  CAPABILITIES 

TO  THE  LIMITED  NORTH  STAR 

FLOPPY  DISC  SOFTWARE  OPERATING 

SYSTEM.    PROGRAM  MEDIA    IS  A 

NORTH  STAR   FLOPPY  DISC- 

INTERFACE  AGE*    JULY  1977* 

V0L-2*#8. 


2.00*0. 12* l . 00 
INC.  WITH  PTSL 
2.00*0. 12* I .00 


I  5.00*0.  60*2.00 
2.00*0. 12* I .00 
2.00*0. 12* I .00 
INC.  WITH  PTBL 
2.00*0.  12*1.00 


10.00*0. 60*2.00 
2.00*0. 12* 1 .00 
2.00*0. 12*1.00 


20.00* I .20*2.00 
5.00*0. 30*2.00 
2.00*0.  12* I .00 


30.00* I . 80*2.00 
5.00*0. 30* I .00 


30.00* 1 • 80*2.00 
5.00*0.30*1 .00 


60.00*3. 60*3.0 
5.00*0.30*1.0 


Z80  SUPER  STAR  TREK  MODIFIED  69-PTBL 
BY  ROGER  AMIDON.  RUNS  ON  69-HCBL 
TDL'S   Z80   8K   BASIC  69-PACK 


8080  DODR 


6800  IOTST 


080  TICTAC 


80  K0  BOWL 


6800     B I  LOAD 


DIABLO  OUTPUT  DRIVER 
ROUTINE  BY  CHRIS  TARRY  - 
INTERFACE  AGE,    JULY  1977, 
VOL. 2, #8. 


6800  PIA   I/O   TEST  PROGRAM 
BY   WILLIAM  C    WRARY  OF 
MOTOROLA    A  PERMISSION  AND 
COURTESY  OF  MOTOROLA'S  6800 
USER  GROUP  LIBRARY  - 
INTERFACE  AGE,    JULY  1977, 
VOL. 2, #8. 

TIC  TAC  TOE  GAME   IN  BASIC 
BY  BUD   SHAMBURGER  - 
INTERFACE  AGE*   JULY  1977* 
VOL. 2*  #8. 

BOWL   GAME    IN   BASIC   BY  BUD 
SHAMBURGER   -    INTERFACE  AGE, 
JULY    1977,    VOL. 2, #8. 

HIGH  DENSITY  TAPE  LOAD 
BY  PERMISSION  AND  COURTESY 
OF  MOTOROLA'S  M6800  USER 
GROUP  LIBRARY   -  INTERFACE 
AGE,    AUG.    1 977* VOL.2, #9. 


70-PTOD 
70-PTSL 
70-PTAL 
70-TEXT 

70-  PACK 

71  -PTOD 

71 -  PTSL 
7 1 -TEXT 
7  1  -HCOD 
7  1  -HCSL 
7  1  -PACK 


6800     BIPUNCH     HIGH  DENSITY  BINARY  TAPE 
PUNCH  BY   PERMISSION  AND 
COURTESY  OF  MOTOROLA'S 
M680O  USER  GROUP  LIBRARY- 
INTERFACE  AGE*   AUG.  1977, 
VOL. 2, #9. 


74-PTSL 
74-HCSL 
74-HCSL 
74-TEXT 

74-  PACK 

75-  PTSL 
75-HCSL 
7  5- HCSL 
75-TEXT 
75-PACK 


LOCAL  MEAN  TIME  BY  JAMES  76-PTBL 
J.    BRENNAN   -    INTERFACE  AGE*  76-HCBL 
AUG.    1977,    VOL. 2*9.  76-TEXT 
76-PACK 


LOCAL   SIDEREAL  TIME   A  DATE 
BY  JAMES  J.    BRENNAN  - 
INTERFACE  AGE*    AUG.  1977* 
V0L.2*#9. 


77-PTBL 
77-HCAL 
77-TEXT 
77-HCBL 
77-PACK 


SC/MP   SSEIKOPP   SC/MP  SEIKO  PRINTER 

INTERFACE  AND  PROGRAM  BY 
PHILIP   ROYBAL   -  INTERFACE 
AGE*    MAY    1977*    VOL.2, #6. 


68-PTSL 
68 -PTOD 
68-HCSL 
68-HCOD 
68-TEXT 
68-PACK 


6800     MKBSORT     BUBBLE  SORT  BY  MARTIN  KNIGHT  78-PTOD 
-    INTERFACE  AGE*    SEPT.    1977*  78-HCOD 
VOL. 2**10.  78-HCAL 
78-TEXT 
78-PACK 


6800  LTBPT 


I  5.00*0.90*2. 


LOAD   TRANSPARENT  BINARY 
PAPER  TAPE  BY  JACK  D. 
JOHNSON-    INTERFACE  AGE* 
SEPT.    1977*  VOL.2*#10. 


79-PTOD 
79-PTSL 
79-PTAL 
79-HCOD 
79-HCSL 


10.00*0. 60+2. 
2.00*0.  12*1.1 


1 5.00+0.90*2.00 

7.00+0. 42+ 1 . 50 
10.00+0. 60+2.00 
INC.  WITH  PTSL 
2.00+0. 12+ 1 .00 
3-00+0. 18+ 1 .00 


7.00+0. 42+2.00 


7.00+0. 42+2. 


8.00+0. 48+ 1 .00 
INC.  WITH  PTSL 
2.00  +  0.  12+1 .00 
I  .00  +  0.06+ I .00 


INC.  WITH  PTSL 
2.00+0. 12+ 1 .00 
I .00+0.06+1 .00 


3.00  +  0.  18+  1  .00 
INC.  WITH  PTBL 
I .00+0.06+ 1 .00 


10.00+0. 60+ I .00 
INC.  WITH  PTBL 
2.00+0. 12+ 1 .00 
2.00  +  0.  12+ 1 .00 


INC.    WITH  PTOD 

I .00+0.06+ 1 .00 
4.00+0.24+2.00 

3.00+0. 18+ 1 .00 
6.00  +  0.36+  I  .  50 
7.00+0.42+1. 50 
1  .00  +  0.06+ I .00 
I  .00  +  0.06+  1  .00 


NOW  IN  SANTA  MONICA 

THE  COMPUTER  STORE  WITH  A  DIFFERENCE 

WE  FEATURE  MICROCOMPUTERS,  PERIPHERALS, 
CALCULATORS,  DIGITAL  WATCHES,  VIDEO  GAMES. 

COMPARE  OUR  PRICES  AND  SAVE 


IMSAI 

COMPTEK 

DEALER  FOR 

8080,  22  SLOT 

599 

CL-2400 

89 

SWTP,  IMSAI 

MIO 

175 

PC-3216 

170 

HP,  Tl,  SHARP 

4K  RAM 

125 

PC-3202 

35 

NORTH  STAR, 

32K  RAM 

649 

SPEECH  LAB 

229 

FAIRCHILD,  OTHERS 

BOOKS/MAGS 

10%  Off 

VISIT  OUR  SHOWROOM 
CORNER  OF  20th  AND  WILSHIRE 

2008  WILSHIRE  BLVD. 
SANTA  MONICA,  CA  90403 
(213)  829-5137 

TUESDAY  - FRIDAY  11-9 
  SATURDAY  10-6 


MISSION 
CONTROL 
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8080  JHDSAP 


PUNCH   TRANSPARENT  BINARY 
PAPER  TAPE   BY  JACK  D. 
JOHNSON   -    INTERFACE  AGE, 
SEPT.    1977, VOL. 2, #10. 


DEPRECIATION  SCHEDULE 
ANALYSIS  PROGRAM  BY  JIM 
HUFFMAN   -    INTERFACE  AGE, 
SEPT.    1977,    VOL. 2, #10. 

DEPRECIATION  SCHEDULE 
ANALYSIS  PROGRAM  BY  JIM 
HUFFMAN   -    INTERFACE  AGE, 
SEPT.    1977,    VOL. 2, #10. 


PERSCIIO   8080/ZB0    I/O   DRIVER  PROGRAM 
FOR  THE  PERSCI  1070 
INTELLIGENT  DISKETTE  BY 
MICHAEL  D.    BUSCH  -INTERFACE 
AGE,    SEPT.    1977,    VOL. 2, #10. 


79-HCAL 
79-TEXT 

79-  PACK 

80-  PTOD 
80-PTSL 
80-PTAL 
80-HCOD 
80-HCSL 
80-HCAL 
80-TEXT 

80-  PACK 

81-  PTBL 
8 1 -HCBL 
81-TEXT 

8 1 -  PACK 

82-  PTBL 
82-HCBL 
82-TEXT 

82-  PACK 

83-  PTOD 
83-PTSL 
83-HCAL 
83-TEXT 
83-PACK 


1  .00*0. 06* 1  .0 


0  +  0.  18 


•1.0 


6.00  +  0.  36*  I  .  50 
7.00+0. 42+ 1 . 50 
I .00+0.06+ I .00 
1 .00+0. 06+ 1 .00 
I  .00  +  0.06+  1  .00 
2.00+0. 12+ I .00 


5.00  +  0.30+1  .0 
2.00  +  0.  12+1.0 
2.00  +  0.  12+1.0 


.00+0. 30+ 1 .00 
.00+0. 12+ 1 .00 
.00+0. 12+ 1 .00 


3.00+0. 1 8+ 1 .00 
5.00+0. 30+ I .00 
2.00+0. 12+1.00 
2.00+0. 12+1.00 


8080     BSGLP  GENERAL  LEDGER  PACK AGF  BY  84-PTBL 

BUD   SHAMBURGER   -    INTEKFACE  84-HCBL 
AGE,    SEPT.    1977,    VOL. 2, #10.  84-TEXT 
84-PACK 

8080     GLTSCOS     T I  MESH ARE  COMPUTER  OPERATING  85-PTOD 


6800  STARS 


SYSTEM  BY   JEB  LONG 
INTERFACE  AGE,  SEPT. 
VOL. 2, #10. 


STARS  BY  ED  KEITH- I NTFRFACE 
AGE,    SEPT.    1977,    VOL. 2, #10. 


JSVCHASF  VIDEO  CHASE  *  FOR  8080/VDM  BY 
JOSEPH  JAY  SANGER- INTERFACE 
AGE,    SEPT.    1977,    VOL. 2, 110. 


WMBIORHY  BIORYTHM  BY  W. 

INTERFACE  AGF, 
VOL. 2, #10. 


MITCHELL  - 
SEPT.  1977, 


85-PTSL 
85-HCOD 
85-HCSL 

85-  PACK 

86-  PTOD 
86-PTSL 
S6-HC0D 

86-  PACK 

87-  PTOD 
87-PTSL 
87-HCOD 
H7-HCSL 
87-HCAL 
87 -TEXT 
87-PACK 

89-PTBL 
89-HCBL 
89-TEXT 
R9-PACK 


10.00+0. 60+2.00 
20.00+ 1 .20+3.00 
2.00+0. 12+ 1 .00 

4.00+0.24+ l .00 


5.00+0. 30+2.00 
1  0. 00  +  0.  60+3.00 
1 .00+0.06+ I .00 


10.00+0. 60+2.00 
I  5.00  +  0. 90+3.00 
3.00  +  0.  18+  1 .00 
3.00+0. 18+ I .00 
5.00+0. 30+ I .00 
3.00  +  0.  18+1.00 


Development  Software 

8080  DIS-ASSEMBLER 

'  Two  Pass 

•  Converts  machine  language  code  to 
assembly  code 

»  Uncovers  ASCII  tables 

•  Generates  up  to  12K  labels 

•  Prints  out  symbol  table 
'  Address  offset  print  output 
»  Object  code  in  Intel's  punched  paper 

tape  format  @  40.00  +  2.40  Calif,  sales 
tax  +  2.00  postage.  Manual  @  5.00  + 
.30  Calif,  sales  tax  +  1.50  postage. 

*  D&M's  8080  SOFTWARE 
OPERATING  SYSTEM 

TCOS  Tape  Cassette  Operating  System 
-Don  Tarbell  or  CUTS  tape  format 
PTOS  Paper  Tape  Operating  System  — 
Intel  Hex  or  D&M's  binary  format 
DOSE  Disc  Operating  System  Extension 
-Adds  full  operating  system  cap- 
abilities to  the  limited  North  Star 
floppy  disk  system 

FEATURES 

•  14  Commands 
»  Line  editor 

•  Tarbell  or  Marrow's  cassette  driver 
»  VDM  driver  or  serial  driver 
»  Free  format  assembly 

•  Automatic  tab  expansion 

►  Up  to  256  symbols 

•  Complex  expressions 
»  All  registers  predefined 
»  Auto  line  numbering 

►  Symbol  table  is  printed  w/assy  listing 
»  Runs  in  low  memory 

•  No  restart  interference  (can  be  interrupt 
driven) 

»  Runs  in  6K  including  symbol  table 

(memory  available  to  user  =  1800H  +  ) 
»  Translates  lower  case  characters  to 
upper  case 

PRICE 

TCOS       30.00  +  6%  Calif.  Sales  Tax  + 

3.00  Post.  &  Hand.  (Paper  Tape  or 
Cassette) 

PTOS       30.00  +  6%  Calif.  Sales  Tax  + 
3.00  Post.  &  Hand.  (Paper  Tape) 
DOSE       60.00  +  6%  Calif.  Sales  Tax  + 
3.00  Post.  &  Hand.  (North  Star 
Floppy  Disk) 
MANUAL  Add  5.00  to  above  prices. 

4h  EPS-1  SOFTWARE  DEVELOP- 
MENT OPERATING  SYSTEM 

Powerful  8080  Assembler-Monitor-Text 
Editor 

30.00  +  1.80  Calif,  sales  tax  +  1.50 
Post.  &  Hand,  (includes  Manual) 

DEALER  INQUIRIES  INVITED 

Call  or  Write 

Microcomputer  Software  Depository 

2631  E.  Foothill  Boulevard 
Pasadena,  California  91107 
(213)  449-0616 
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PRICE  BREAKTHROUGH! 

SOROC  IQ  120  VIDEO  TERMINAL 


Fully  Assembled 


$99 


Price  includes  block  mode 
lower  case  and  24  line 
option 

Terminal  is  shipped 
FREE  to  U.S. 
destination  * 


m 

Ml  MTHUGEOT  C 


«*5 


BVTE  SHOP 
CT1AIL  ORDER 

803  N.Scottsdale  Rd. 
Tempe,  Arizona  85281 
602-894-1193 


SEND  ME  SOROC  IQ  120  TERMINAL(S) 

QTY 

□  KIT         □  ASSEMBLED 

□  ENCLOSE  $   CHECK  OR 

MONEY  ORDER. 

□  CHARGE  $  


Name  _ 
Phone  (_ 
Address 
City  


Visa  Card 


TO 

Mastercharge 


Card  No.   

Interbank  No._ 


_Exp.  Date^ 


_State_. 


-Zip_ 


VISIT  OUR  BYTE  SHOP  RETAIL  STORES: 
813  N.  Scottsdale  Rd.      12654  N.  28th  Drive 
Tempe,  Az.  85281  Phoenix,  Az.  85029 

(602)894-1129  (602)942-7300 


Call  us  collect  for  credit  card  orders. 
15  day  delay  on  personal  checks. 
Arizona  residence  add  4%  sales  tax. 

2612  E.  Broadway 
Tucson,  Az.  85716 
(602)  327-4579 


SEND  $2.00  FOR  OUR  40  PAGE  COMPREHENSIVE  CATALOG 


CIRCLE  INQUIRY  NO.  73 


You  have  to  SEE  it  to  BELIEVE  it! 

The  Alpha  Microsystems  AM-1 00  is  LIGHT 
YEARS  ahead  of  everything  else  you've 
seen  so  far  in  the  low  cost  computing  field. 

For  a  FRACTION  of  what  you'd  normally 
pay  for  the  SOFTWARE  ALONE,  you  get  a 
16-bit  processor  with  ALL  of  these  BIG- 
SYSTEM  capabilities: 

MULTI-TASKING,  MULTI-USER 
TIMESHARING 

# DEVICE  INDEPENDENT  I/O 

^ADVANCED  FILE  STRUCTURE 

^POWERFUL  SYSTEM  COMMANDS 

£  SOPHISTICATED  TEXT  EDITOR 

^FULL  MACRO  ASSEMBLER 

•fr LINE  PRINTER  SPOOLER 

*  RE-ENTRANT,  MULTI-USER  BASIC 

COMPILER 
•ir LARGE  UTILITIES  LIBRARY 

Yet,  with  all  this  it's  still  compatible 
with  the  S-100  BUS! 

If  you  like  the  Decsystem-1 0  operating 
system,  if  you  like  TECO  ...  if  you  like  the 
PDP-1 1  instruction  set . . .  you'll  LOVE  the 
AM-1 00! 

ONLY 

$1495 
IN  STOCK  NOW! 


BYTE  SHOP 


of 


Pasadena 


496  5.  LAKE  cAVE. 
(PASADENA,  CA.  91W1 
PHONE:  (213)684-3311 


HOURS:  Tuesday  —  Friday,  12:00  —  9:00; 

Saturday  &  Sunday,  12:00  —  5:00; 
Closed  Mondays 


SOFTWARE  SECTION 


SOFTWARE  DEVELOPMENT 


DEPRECIATION  SCHEDULE 
ANALYSIS  PROGRAM— J HDSAP 


by  Jim  Huffman 


INTRODUCTION 

Why  is  it  that  only  the  big  businesses  get  all  the  big 
dollar  write-offs,  and  most  small  businesses  don't  do  their 
very  best  to  save  every  possible  penny?  The  problem,  of 
course  is  that  the  big  business  has  access  to  a  gigantic 
monstrosity  of  a  computer  sitting  in  its  own  air-condi- 
tioned room,  pumping  out  all  the  facts,  figures  and  infor- 
mation that  a  business  needs  to  run  thoroughly  and  effi- 
ciently. On  the  other  hand,  the  small  businessman  must 
rely  on  "flying  by  the  seat  of  his  pants."  The  micropro- 
cessor has  the  potential  of  allowing  the  small  business- 
man to  take  advantage  of  "dollar  efficient"  situations. 

BASIC  PROGRAM 

The  microprocessor  is  coming  of  age  and  new  soft- 
ware is  being  developed  daily.  The  following  program  is 
one  such  item  of  software.  It  is  an  incredibly  valuable 
tool  for  the  small  and  medium  sized  business  allowing 
the  inspection  of  possible  depreciation  approaches  for 
capital  equipment.  The  program  will  determine  cross- 
over point  for  variable  rate  declining  balance  and 
straightline  depreciation.  This  program  adds  up  to  an 
excellent  tool  for  the  small  business  to  keep  track  of 
what  is  going  on  internally  and  to  gain  the  maximum  tax 
advantage  available  under  the  law. 

The  program  was  written  in  BASIC  with  prompting 
characters  and  inputs  done  in  plain,  understandable 
business  English.  Its  solutions  are  printed  out  in  a  clear, 
easy-to-read  and  understandable  form.  The  ease  of  data 
entry  allows  evaluation  of  the  same  depreciation  re- 
quirement over  several  different  methods.  This  is  an  in- 
valuable aid  when  determining  the  best  way  to  depreci- 
ate a  given  item.  Basically,  the  algorithms  on  which  this 
program  is  based  are  complicated  mathematical  for- 
mulae. However,  I  have  enclosed  a  chart  of  the  formulae 
used  which  have  been  written  in  a  little  more  under- 
standable form,  as  Figure  3. 

PROGRAM  EXECUTION 

The  program  itself  is  straight-forward.  There  is  an  ex- 
ecutive routine  which  does  all  the  prompting  of  the  main 
characters,  as  shown  in  the  I/O  flow  chart  in  Figure  1.  It 
gives  you  various  programs  that  you  select  by  inputting 
your  selection  as  either  1,  2,  3,  4,  or  5.  These  are: 
straightline  depreciation,  sum-of-the-year  digits, 
variable-rate  declining  balance,  crossover-point,  and 
data  entries,  in  that  order.  All  the  special  characters 
which  are  prompted  by  the  subroutine  are  shown  in  the 
flow  chart.  When  the  program  begins,  you  select 
Number  5.  this  gives  you  data  entry.  The  computer  first 
prompts  with  starting  book  value,  then  you  enter  in  the 
starting  value  of  the  item  which  you  have;  next  you  enter 
the  salvage  value  (which  is  the  salvage  value  of  the 
equipment  at  the  end  of  its  life  and  can  be  zero),  and  the 
last  variable  input  is  life.  Variables  are  then  carried  back 
into  the  executive  routine  where  you  may  select  either  1 , 
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2,  3,  or  4  and  examine  the  data  that  were  input  at  5  for 
any  or  all  the  depreciation  rates.  Still  looking  at  Figure  1, 
you  would  select  Number  5  for  data  entry.  Perhaps  the 
starting  book  value  for  a  piece  of  equipment  would  be 
$30,000.  The  salvage  value,  $10,000  and  the  life  of  the 
equipment,  5  years.  That's  all  the  data  that  are  entered. 
You  now  go  back  to  the  executive  routine  where  you  will 
have  your  choice  again  selecting  from  1,  2,  3,  4  or  5.  At 
this  point  you  decide  to  look  at  straightline  deprecia- 
tion. Calling  up  program  Number  1,  you  jump  into  the 
straightline   depreciation    subroutine   and   you  are 


Share  in  the  tax  write-off  advantages 
of  big  business.  They  are  available 

for  you  too  —  and  you  don't 
necessarily  need  a  hefty  data  base. 


prompted  by  "years?".  Entering  1  will  give  you  the  first 
year's  depreciation.  When  the  program  has  finished  and 
given  you  the  straightline  depreciation  data  for  that 
year,  you  then  return  to  the  straightline  depreciation 
subroutine  again,  and  have  your  choice  of  entering  dif- 
ferent "years?"  to  evaluate  the  depreciation  over  a  dif- 
ferent period  of  time.  If  you're  finished  with  your  evalua- 
tion of  straightline  depreciation,  you  merely  enter 
"years?"  as  zero,  and  the  microprocessor  then  returns 
to  the  executive  routine,  displaying  1,  2,  3,  4  or  5.  At  this 
point  you  may  enter  new  data  or  you  may  examine  sum 
of  the  year's  digits,  variable  rate  declining  balance,  or 
the  crossover  point  for  the  data  that  were  entered 
already  in  operation  Number  5. 

BASIC  PROGRAM  DESCRIPTION 

Figure  2  is  a  more  detailed  block  diagram  of  the 
routines  that  take  place  within  the  processor. 
Subroutine  1000  performs  homeup  and  erase  of  the 
screen  on  my  CT1024  terminal.  It  may  have  to  be  written 
as  a  subroutine  which  will  feed  out  16  line  feeds  to  clear 
the  screen  of  your  CRT,  depending  on  the  type  of  data 
display  you  have.  The  next  routine  is  the  print  data 
routine.  Next  "input  selection"  takes  place.  This  is 
where  you  choose  which  one  of  the  depreciation 
schedule  and  analysis  operations  you  wish  to  take 
place.  Note  that  steps  1,  2,  3,  4  and  5  all  have  their  own 
subroutines.  These  subroutines  all  return  to  the  same 
place,  which  is  called  the  data  display  subroutine.  (All, 
that  is,  except  Number  5  which  returns  to  the  main 
routine).  The  "enter"  subroutine  is  the  subroutine  which 

INTERFACE  AGE  143 


SOFTWARE  SECTION 


SOFTWARE  DEVELOPMENT 


DEPRECIATION  - 

REM  VAL  (REMAINING  VALUE)  - 

REM  DEPR  (REMAINING  DEPRECIATION)  - 

TOTAL  DEPR- 


Figure  1.  Gross  System  Operating  Flowchart.  The  ex- 
ecutive routine  is  actually  the  only  routine,  all  others  are 
subroutines  that  are  called  from  the  executive  routine. 
This  flowchart  shows  I/O  demands  and  prompts  from  all 
routines  and  subroutines. 
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Figure  2.  Executive  Routine  Flowchart 
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Straight  Line 

Depreciation  =  (BV-Sal)/Life 

TOT  DEPR     =  (Year  of  Sched)*(Depreciation) 

REM  DEPR    =  (Life  -  Year  of  Sched)  (Depreciation) 

REM  VAL      =  REM  DEPR  +  Salvage  Value 

Sum  of  the  Year's  Digits 

F  =  Absolute  Value  of  [(Int  Life)  -  Life] 
I  =  Int  (Life) 
X  =  (I  +  1)(l  +  2F) 
2 

Depreciation  =  (L'*e*  1  yr )  (Start,  book  value-SAL  value) 

Tl  =  (l-year  +  1)(l  ■  year  +  2F) 
ZX 

TOT  DEPR  =  (I  -  TI)(Book  -  Salvage) 
REM  DEPR  =  Tl  (Book  -  Salvage) 
REM  VAL  =  REM  DEPR  +  Salvage 

Variable  Rate  —  Declining  Balance 

Factor 
X  =  Life 

Depreciation  =  Book  Value  [(l-X)(year-1)]«X 

TOT  DEPR  =  Book  Value  (l-(l-X)y) 

REM  DEPR  =  (Book  Value  -  Salvage)  —  Total  Depr 

REM  VAL  =  REM  DEPR  +  Salvage 


Crossover  Point 

Factor 
X  =  Life 


XI  =  l-X 


/  ,.Xl  year-1  \ 
VXi-l  / 


Xi-I 

[(Book  Value*Salvage  Value)  +  (Book-Sal.)]#X 

P  =  G 

1  +  (Life-year) 

0-=     (x,  (veaM)^  (Book  Value)(X) 

Year  is  value  where  P  >  0 

Rem  Book  Value  =  G  +  Salvage 

Rem  Years  =  Life-year 

Figure  3 


has  the  job  of  assigning  values  to  the  variables  whose 
values  you  enter  as  previously  discussed. 

Figure  3  gives  the  mathematical  formulae  that  are 
used  in  each  one  of  the  subroutines,  broken  out  into 
subroutines  so  that  you'll  understand  what  is  going  on 
in  the  program  proper.  At  this  time,  an  explanation  of 
the  program  listing  is  in  order,  and  we  should  begin  by 
examining  Step  1000.  Step  1000  contains  Subroutine 
1000,  which  is  a  Print  Control  P  followed  by  Control  V. 
These  are  the  homeup  and  erase  the  screen  commands 
for  my  CT1024  terminal.  Your  subroutine  1000  might 
consist  of  FOR  N  =  1  TO  16  PRINT  (Line  Feed),  NEXT  N, 
then  RETurn.  This  would  give  16-line  feeds  to  clear  the 
screen  in  a  CRT  display  unit  where  the  cursor  was  on 
the  lower  left-hand  side  of  the  screen  rather  than  the  up- 
per left-hand  side,  as  it  is  in  the  CT1024,  (in  other  words, 
a  scrolling  display).  At  Step  40  you  have  data  entry.  This 
is,  again,  called  as  a  subroutine,  so  this  would  be 
Subroutine  40.  Notice  the  prompting.  You  are  to  input 
starting  book  value,  which  is  assigned  to  variable  B;  the 
salvage  value,  which  is  assigned  to  variable  S;  and  the 
life  of  the  item,  which  is  assigned  to  variable  L.  The 
mathematics  in  Step  110  are  merely  a  preliminary  step 
to  get  the  "F"  function  which  is  used  in  the  sum  of  the 
year's  digits  depreciation  calculations.  The  command  at 
Step  95  may  not  be  available  in  your  particular  BASIC. 
Digits  =  2  is  the  number  of  digits  that  the  answers  will 
be  rounded  off  to  in  SWTPC  8K  BASIC. 

You  may  have  a  command  that  is  similar  to  this,  or 
you  may  not  have  this  facility  at  all,  and  thus,  decimal 
Tractions  will  be  carried  out  to  some  fraction  of  a  cent. 
This  won't  hurt  the  operation  of  the  program,  it  will 


REM  VAL 
REM  DEPR 
TOT  DEPR 
YEARS? 

LIFE 


TABLE  1. 


Remaining  Value 

Remaining  Depreciation 

Depreciation  to  Date 

When  the  schedule  starts,  must  be 
whole  number,  or  causes  error  in 
calculation. 


Fractional  value  are  O.K.  here,  but  must 
be  entered  as  decimal,  i.e.,  5.5  years. 

1.  All  fractional  years  entered  as  decimal,  i.e.,  12  years  3 
months  equals  12.25. 

2.  You  can  depreciate  below  the  salvage  value. 

3.  Note  that  the  variable  rate  declining  balance  still  has 
a  lot  of  depreciated  value  left  at  the  end  of  the 
schedule.  Use  the  crossover  program  (operation  4  to 
determine  best  time  to  convert  from  variable  rate  to 
straight  line).  The  crossover  is  determined  as  out 
lined  in  IRS  publication  534.  Use  the  year  indicated  as 
the  last  year  in  the  variable  rate  declining  balance, 
then  use  straightline  depreciation  for  the  rest  of  the 
balance.  The  REM  VAL  is  entered  as  the  starting 
book  value.  The  Remaining  Life  is  entered  for  LIFE. 
The  salvage  value  will  be  the  same  as  the  original. 
Total  depreciation  to  date  will  be  wrong  by  the 
amount  depreciated  in  the  other  program. 
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LOAD  THE  FLOPPY  ROM  #2  INTO 

THE  VECTOR  I  AND  DO  YOUR 
GENERAL  LEDGER  ACCOUNTING 
-  SEE  A  DEMONSTRATION: 


merely  look  confusing.  Subroutine  120  is  the  straight- 
line  depreciation  program.  You're  called  upon  to  input 
years  which  are  given  to  variable  Y.  Note  the  use  of  Step 
128,  if  Y  =  0,  then  return.  This  is  how  you  exit  the 
straightline  depreciation  program.  Otherwise,  you  may 
evaluate  the  straightline  depreciation  of  a  given  item 
over  several  years  of  its  life.  At  Step  145,  note  the  call  to 
Subroutine  150.  The  subroutine  at  150  is  the  printout 
subroutine,  so  you  print  out  the  given  values  of  straight- 
line  depreciation.  At  Step  147,  after  returning  from  the 
printout  subroutine,  you  then  go  to  125  which  re-figures 
straightline  depreciation  for  any  other  year  input.  At  that 
time,  you  have  the  option  of  exiting  the  straightline 
depreciation  program  and  going  back  to  the  executive 
routine  by  entering  a  zero  for  the  number  of  years. 

Step  150  is  the  printout  subroutine.  It  very  simply 
prints  depreciation  D,  remaining  value  Q,  remaining 
depreciation  R.  One  could  use  any  string  explanations 

that  one  feels  are  f  

necessary  at  this 
point.  That  is,  it 
might  be  possible 
to  write  out  "RE- 
MAINING DEPRE- 
CIATION" rather 
than  abbreviating 
as  is  done  in  this 
program  listing. 
The  return  from 
Subroutine  150  is 
Step  165. 

Step  200  is  the 
subroutine  which 
determines  the 
sum  of  the  year's 
digits.  Here  you 
input  the  years 
that  you're  evaluat- 
ing this  subroutine 
for.  The  subroutine 
is  rather  straight 
forward.  Notice 
the  call  of  Subrou- 
tine 150  (printout 
data  subroutine)  at 
Step  290.  Note  also 
that  inputting  years 
=  0  (see  Step  235) 
will  take  you  out 
of  the  sum  of  the 
years  digits  rou- 
tine and  return  you 
to  the  executive 
routine. 

Step  350,  vari- 
able rate  declin- 


VECTOR  I 


NORTH  STAR 
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ADM-3A 

MULTITERM 

T4000 
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The  executive  routine  is  located  at  Step  600.  The  ex- 
ecutive routine  merely  prints  out  depreciation  schedule 
and  analysis,  allows  you  to  choose  your  operation  1 
through  5,  and  then  sends  you  to  whatever  subroutine  is 
called  upon.  Note  in  Step  715,  before  you  are  sent  to  a 
given  subroutine  you  are  sent  to  Subroutine  1000  where 
the  screen  is  cleared  of  data.  At  Step  720  the  "ON" 
BASIC  command  is  used.  If  your  particular  BASIC  does 
not  have  an  "ON"  command,  you  will  have  to  run 
through  a  table  if  C  =  1,  GOSUB  120;  if  C  =  2,  GOSUB 
200,  etc.  Notice  at  Step  730  after  subroutines  1  through 
4  have  been  performed,  you  are  then  sent  back  to 
Subroutine  1000  to  clear  the  screen  again.  Then  the  ex- 
ecutive routine  loops  back  on  itself  to  Step  630.  To  exit 
the  executive  routine  you  may  choose  Operation  6  or 
any  operation  higher  than  5.  You  will  get  an  error 
readout.  Or,  you  may  use  the  familiar  old  CTL  C  button 
on  the  microprocessor  control  terminal. 

 \      Finally,  at  Step 

800,  the  crossover 
point  subroutine 
has  only  a  factor 
input.  You  input  a 
given  factor,  and 
the  processor  auto- 
matically  incre- 
ments the  years 
from  year  =  0  up 
(see  Steps  830  and 
832).  At  Step  835, 
we  print  calculat- 
ing again,  then  we 
go  through  the 
mathematics  look- 
ing for  a  match  at 
Step  892.  If  we  do 
not  have  a  match, 
that  is  P  >  0,  then 
we  go  back  to  Step 
832,  increment  the 
years  again,  and 
continue  printing 

"CALCULATING..." 

and  going  through 
the  mathematical 
calculations.  A- 
gain,  if  your  pro- 
cessor is  very 
fast,  you  may  not 
need  Step  835  — 
you  will  need  all 
the  others,  how- 
ever. In  Step  895, 
once  the  proper 
year  has  been 
found,  it  is  decre- 


40  K  Memory 
Z-80  2  MHz  CPU 


Mini  Floppy  with 
Disk  Basic 


CRT 
Terminal 

Daizy  Wheel  Printer 
with  Tractor  Feed 
Types  a  Nice  Letter  too! 


2210  Bellflower  Blvd. 
Long  Beach,  CA  90815 
(213)  598-0444 


ing  balance;  here  you  must  not  only  enter  years,  but  a 
factor  N.  This  program  uses  factor  rather  than  percent 
declining  balance.  Thus,  a  1.5  declining  balance  factor 
and  a  150%  declining  balance  are  the  same  thing.  Be 
sure  to  make  all  entries  as  whole  numbers  between  1 
and  2.  The  trusty  Y  =  0  escape  for  variable  rate  declin- 
ing balance  is  located  at  Step  382.  Notice  at  Step  385 
the  calculating  printout.  Because  Southwest  Technical 
Product's  8K  BASIC  takes  so  long  to  do  exponential 
mathematics  and  there  are  exponential  mathematics  in- 
volved in  the  variable  rate  declining  program,  it  was  felt 
necessary  to  put  a  step  in  here  that  would  tell  you  when 
the  terminal  was  calculating  the  correct  answer  rather 
than  make  you  think  the  processor  had  gone  idle  for  this 
amount  of  time,  possibly  causing  you  to  input  data  or 
panic  and  hit  the  reset  switch.  This  may  be  eliminated 
where  the  BASIC  is  faster. 
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mented;  then  at  900  the  crossover  readout  is  given,  with 
a  limited  printout  consisting  of  remaining  book  value 
and  remaining  years.  It  was  a  disadvantage  to  jump  into 
the  print  subroutine  at  150  at  this  point  and  print  partial 
data  out,  so  it  was  done  here  in  the  crossover  point 
subroutine.  Steps  910  and  920  determine  whether  or  not 
the  crossover  point  will  loop  back  and  allow  you  to 
evaluate  the  same  data  with  a  different  factor,  or 
whether  you  return  from  the  crossover  point  subroutine 
back  to  the  executive  routine. 

Finally,  Table  1  is  given  with  various  operating 
parameters  outlined  and  each  of  the  printouts  shown. 
Once  the  program  is  in  your  microprocessor,  I  suggest 
that  you  try  various  depreciation  values  to  get  a  feel  for 
how  the  program  works.  Once  you  have  run  through  a 
couple  of  depreciations  this  will  become  one  of  the 
handiest  microbusiness  programs  you've  ever  had. 
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COMPUTER  TERMINAL  INTERFACE 


#RUN 


DEPRECIATION  SCHEDULE  ANALYSIS 

CHOOSE  OPERATION 

1.  STRAIGHT  LINE 

2.  SUM  OF  YRS  DIGITS 

3.  VAR  RATE  DECL  BAL 

4.  CALC  CROSOVER  POINT 

5.  ENTER  DATA 

?5 

(HOMEUP/ERASE) 

STARTING  BOOK  VALUE?30,000 
SALVAGE  VALUE?5,000 
LIFE710 

(HOMEUP/ERASE) 


DEPRECIATION  SCHEDULE  ANALYSIS 

CHOOSE  OPERATION 

1.  STRAIGHT  LINE 

2.  SUM  OF  YRS  DIGITS 

3.  VAR  RATE  DECL  BAL 

4.  CALC  CROSOVR  POINT 

5.  ENTER  DATA 

?1 

(HOMEUP/ERASE) 
YEARS71 

DEPRECIATION  2500 
REM  VAL  27500 
REM  DEPR  22500 

TOT  DEPR  2500 

YEARS78 

DEPRECIATION  2500 

REM  VAL  10000 

REM  DEPR  5000 

TOT  DEPR  20000 

YEARS70 


REM  VAL 
REM  DEPR 

TOT  DEPR 

YEARS77 

DEPRECIATION 
REM  VAL 
REM  DEPR 

TOT  DEPR 

YEARS70 


25454.55 
20454.55 

4545.45 

1818.18 
7727.27 
2727.27 

22272.73 


EXECUTIVE 
BLURB 


73 

FACTOR71.5 
YEARS71 


DEPRECIATION 
REM  VAL 
REM  DEPR 

TOT  DEPR 

FACTOR71.5 
YEARS70 


CALCULATING 

4500 
25500 
20500 

4500 


EXECUTIVE 
BLURB 


74 

FACTOR71.5 

CALCULATING  ....  CALCULATING  .  . 

.  .  CALCULATING  CALCULATING 

....  CALCULATING  CALCULATING 

....  CALCULATING  ....  CALCULATING 
CROSSOVER  AT  7  YEARS 

FINISHED7Y 


EXECUTIVE 
BLURB 


72 

(HOMEUP/ERASE) 

YEARS71 

DEPRECIATION 


4545.45 


Figure  4. 


DEPRECIATION  SCHEDULING  &  ANALYSIS 
CHOOSE  OPERATION 

1.  STRAIGHT  LINE 

2.  SUM  OF  YRS  DIGITS 

3.  VAR  RATE  DECL  BAL 

4.  CALC  CROSOVR  POINT 

5.  ENTER  DATA 


PROGRAM  BASIC  LISTING 


0010  REM  ***DEPRECIATI0N*** 

0029  REN  WRITTEN  BV  JR  HUFFMAN 

0030  REM  JAN  11, 1976 
0035  GOTO  600 

0040  REM  DATA  ENTRV  ******** 
0045  REM 

0050  INPUT  "STARTING  BOOK  VALUE",  6 

0060  INPUT  "SALVAGE  VALUE'S  S 

0070  INPUT  "LIFE",  L 

0080  LET  D=<e-S)/L 

0090  PRINT 

0095  DIGITS=  2 

0110  LET  F=AesaNTCL)-L> 

0115  RETURN 

0120  REM  *****STRfl I GHTL INE 
0125  D=<B-S)/L 

0127  INPUT  "VEARS",  V 

0128  IF  V=0  THEN  RETURN 


0130  T=V*D 
0140  R=(L-Y)*D 
0142  Q=R+S 
0145  G0SU6  150 
0147  GOTO  125 
01^  REM  SUBR 

0151  REM  ****PRINT0UT 

0152  PRINT  "DEPRECIATION  ";D 

0153  PRINT  TAeC4>;"REM  VAL  ";fl 
0155  PRINT  TAB(3>;  "REM  DEPR  ";R 
0157  PRINT 

0160  PRINT  "TOT  DEPR  T 
0165  RETURN 

0200  REM  ****SUW  OF  VEARS  DIGITS 

0210  I=INT(L) 

0220  X=((M>*(I+2*F»/2 

0230  INPUT  "VEARS  ",V 

0235  IF  V=0  THEN  RETURN 

0240  D=((L+1-V>/X>*(B-S) 
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0258    Tl=(  ( I-Y+l>*<  I-V+2*F>  )/C2*X) 

8268  T=(1-T1>*(B-S> 

W3270  R=Ti*<B-S) 

0288  0=K+S 

0298  GOSUe  158 

0388  GOTO  23d 

Q35Q  REfl  **VflRIflBL£  RATE  -DEC  BflL 
8368  REM 

0378  INPUT  "FACTOR",  N 

0388  INPUT  "VEflRS",  V 

0382  IF  V=e  THEN  RETURN 

0385  PRINT  TflBCS);  "CALCULATING" 

0398  X=N/L 

0488  D=fl*«l-X)t<V-l))*X 

0428  W(H(H)t¥)) 

0438  fMB-SX-T 

0448  Q=R+S 

0458  GOSUB  158 

0468  GOTO  358 

0688  REM  EXEC  ROUTINE 

0618  REM 

0628  GOSUB  1080 

0638  PRINT  TflB(S); 

0648  PRINT  "   DEPRECIATION   5HEDULING  & 
flMRLVSISa 
0658  PRINT 
0668  PRINT 

0678  PRINT  "CHOOSE  OPERATION" 
0688  PRINT 

0698  PRINT  "      1.  STRAIGHT  LINE" 
0692  PRINT  "      2.  SUM  OF  VRS  DIGITS" 
0694  PRINT  "      3.  V'flR  RATE  DECL  BAL" 
06%"  PRINT  "      4.  CALC  CROSOVR  POINT" 


0788  PRINT  "      5.  ENTER  DATA" 
0718  INPUT  C 
0715  GOSUB  1900 

0720  ON  C  GOSUB  120,  200, 350, 898, 40 
0738  GOSUB  1O00 
0748  GOTO  630 


0800  REM  ^CROSSOVER  POINT 
0810  REM 

0828  INPUT  "FACTOR",  N 
0838  LET  V=0 
0832  LET  V=V+1 

0835  PRINT  "CfLCULHTING  " 

0848  X=N/L 
0858  Xl=l-X 

0868    G=<1-  (Xlt  ( V-l )»/  (Xl-1 ) 
0878  G=(G*B*X>+6-S 
8888  P=G/(1+(L-V>) 
0898  0=(Xlt(V-l>>*B*X 
0892  IF  P<0  THEN  832 
0895  V=V-1 

0988  PRINT  "CROSSOVER    AT  ";  V; "  VEARS" 

0902  PRINT 

0903  PRINT  "REMAINING  B  VAL  =  ";G+S 

0904  PRINT  "REMAINING  VEARS  =  ";L-V 

0905  PRINT 

0907  IF  A*="N"  THEN  820 
0910  INPUT  "FINISHED",  A* 
0920  IF  A*="N"  THEN  820 
0930  RETURN 

1080  PRINT  "" 
1010  RETURN 


DEC  LA  36 


Presents 


^  IMSAI 

^        ^  Repair  of  ^  ^ 


ICOM 


Computer  Machine  Service  is  ready  to  supply  full  service  contracts  on  a  variety 
of  microprocessors  and  associated  equipment.  CMS  is  available  for  assembly  work 
and  system  configurations.  CMS  also  has  a  Basic  to  run  on  iCOM  Disc  units  at  a  LOW 
PRICE  of  $50.00  and  more  software  coming. 

MICROPROCESSORS:  Full  service  PERIPHERALS  or 

contracts  at  LOW  rates  and  time  DATA  COMMUNICATIONS 

and  materials  service  available.  EQUIPMENT:  Full  service  contracts  and 

EQUIPMENT:  Board  Repair  available  on  TELRAY 

ALTAIR            IMSAI  CRT'S,  ADM  III,  LA  36  DE  (DEC 

LSI  11/03         COMPAL-80  WRITER),  IMSAI,  ALTAIR,  COM  - 

and  the  list  goes  on.  PAL-80,  EXCEL  PRINTERS,  etc  

CMS  has  a  full  line  of  computer  supplies  (ribbons,  diskettes,  certified  digital  cassettes),  and  com- 
puter components:  2708,  1702,  8080,  etc.. 

Computer  Machine  Service 

2909  Oregon  Court,  Torrance,  CA  90503 
Sales  213-328-9740  Service  213-328-9760 
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SYSTEM  SPECIALS 

ADDITIONS  TO  OUR  GIANT  SYSTEMS  BUILDERS  CATALOG 
a  ^liff  Jj  Hardcopy  Terminal,  Papertape  I/O, 

*  l  n  m  ®+  swtpc  6800  kit 

Here's  one  of  our  favorite  combinations  of  microcomputer  kits  and  our  own  low  cost 
Olivetti  (90-day  used  gear  warranteed)  teletypewriters.  The  Olivetti  318  has  all  the 
features  of  a  standard  Teletype  ASR  33,  but  we  find  it  a  lot  easier  to  use  than  a 
teletype.  In  addition  it  has  a  10-key  numeric  pad  for  fast  input  of  numerics. 
Operating  in  low  light  levels  is  o.k.  because  the  Olivetti  has  a  small  flourescent 
light  in  the  platen  a^ea.  The  machine  is  much  quieter.  Tape  reader/punch  operates  at 
10  char/sec,  RS232,  includes  manual,  parts  available  from  Olivetti.  In  this  package 
we  are  also  including  a  Potter  line  filter  for  the  SwTPC  6800  to  insure  years  of 
trouble  free  operation. 

complete,  Olivetti  alone  $875,  Potter  line  Filter  $25,  Shipping  additional 

CRT,  Digital  Tape  Drive  I/O,  16K  IMSAI  KIT 

This  is  a  top  notch  system  and  the  Techtran  Digital  Cassette  tape  drive  (90-day 
used  gear  warranteed)  really  establishes  the  system  for  solid  heavy  use.  The 
drive  features  ASCII  RS232  interface,  off-line  on-line  operation,  110  to  300  baud, 
automatic  BOT/EOT  operation,  70,000  character  capacity,  runs  directly  from  term- 
inal. Combined  with 'the  16K  Imsai  is  our  popular  Hazeltine  1000,  12  x  80  CRT 
display  (90-day  used  gear  warranteed),  64  character  ASCII,  32  ASCII  control  codes: 
110,  300  baud.  With  the  Imsai  are  20  Vikino  sockets  for  the  motherboard,  serial 
1/0,  16K  RAM  and  cable  A. 

2493  complete,  Hazeltine  1000  alone  $695,  Techtran  Digital  Tape  alone  $595  &  shipping 


$1216 


THERMAL 
PRINTER 


Compact  table  top 
unit  ideal  match  in 
size  to  our  Monitor 


This  NCR  Thermal  Printer  is  parallel  but 
most  models  also  have  a  Datapoint  serial 
interface  board  too.    80  col,  96  char. 
Up  to  30  CPS^37^&  shipping. 


Terminal  Prices  Cut 
Hazeltine  1000  now  $695 


Built  ADM-3  New  now..$89&. 


KITS      AND      U  N  I  T  S   jUP  t0  20%  OFF 
(Just  a  sample  from  our  line)  [see  our  catalog! 


WRITTEN  UP  IN  MAJOR  MAGAZINES 

Green  Phosphor 
Video  Monitor 

-'-ideal  for  SwTPC  or 
102^  CRT  terminal  kit 
-Add  for  a  remote  dis- 
play to  your  present  terminal 
l6mHz  band  width,   12"  CRT,  up  to 
20x80  display,  1v  peak  to  peak 
video  input,  solid  state,  90- 
day  used  gear  warranty 

$150* 

$25  Shipping 

COMPUTER' 
WAREHOUSE 
STORE  4— 


|SCAMP  KIT    COMPUTER  KIT. . . . S99 

KEYBOARD  KIT  95 

#5WTPC  6800  395 

CT  64  TERMINAL  KIT  325 

AC30  AUDIO  INTERFCE  79.50 

GT61  99 

PP40  PRINTER  250 

SMOKE  SIGNAL  BR0ADCASTI NG16K  $595 

t INTERCEPT  JR.  12K  RAM  145 
KIM- 1  6502   245 


#IMSAI  8080A  KIT  22  SLOT... $751 

4K  MEMORY  KIT  139 

SERIAL  1/0  KIT  125 

65K  RAM  CARD  3899 

32K  RAM  BOARD  KIT  749 

ASSEMBLED  1099 
16K  RAM  BOARD  KIT  499 

ASSEMBLED  679 

PROM  4-512  KIT  165 

VIKING  100  PIN  CONNECTORS, 

HEAVY  DUTY. $3. 00 


SIGN  UP  FOR  OUR  one  i* 

^tlA^IV  V  ALL  GONE 

secondGIANTcatalog 

Mailing  Date  October  1        Over  80  pages  —  $1. 
Books  /  Kits  /  and  Fabulous  Used  Gear  Bargains 


Name 
Company 
Street_ 
City  


_Zip 


Q  Check  enclosed    □  Cash  enclosed 

*  A  SUBSIDIARY  OF  AMERICAN  USED  COMPUTER  CORPORATION  * 
548 COMMONWEALTH  AVE.    BOSTON,  MA  02215  617-261-2700 
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"See  us  in  Atlantic  City,  Boston  and  New  York"<[X 
CIRCLE  INQUIRY  NO.  83 


GFPTCMRPB  1Q77 


SOFTWARE  SECTION 


SOFTWARE  DEVELOPMENT 


8080/Z-80  I/O  DRIVER  PROGRAM 
FOR  THE  PERSCI  1070 
INTELLIGENT  DISKETTE 
CONTROLLER  —  PERSCI80 


by  Michael  D.  Busch 


INTRODUCTION 

This  program  is  a  minimal  driver  routine  which  inter- 
faces the  PerSci  Model  1070  Intelligent  Diskette  Con- 
troller (described  in  another  article  in  this  issue)  with  an 
8080-  or  Z-80-based  microcomputer.  The  driver  permits 
you  to  talk  directly  to  the  PerSci  controller  from  the 
microcomputer  console,  using  the  full  repertoire  of  file 
management  commands  supported  by  the  1070.  The 
driver  also  supports  high-speed  transfer  of  disc  files  in- 
to and  out  of  microcomputer  RAM. 

The  driver  is  written  to  access  the  status  and  data 
bytes  of  the  PerSci  controller  using  a  pair  of  I/O  ports 
(HEX  CO  and  C1  in  the  assembly  listing),  but  it  may  be 
easily  modified  to  use  memory-mapped  I/O  simply  by 
replacing  the  IN  and  OUT  instructions  in  subroutines 
DINP,  DOUT,  DOUTC,  and  DOUTW  with  appropriate  LDA 
and  STA  instructions. 

The  driver  is  coded  using  the  8080  instruction  set,  and 
will  also  run  on  a  Z-80  without  modification.  If  you  are 
using  a  Z-80,  however,  the  size  of  the  driver  may  be 
reduced  substantially  by  replacing  most  of  the  3-byte 
jump  instructions  with  2-byte  relative  jumps  supported 
in  the  extended  Z-80  instruction  set.  The  flowcharts  and 
the  heavily-commented  assembly  listing  gives  a  detailed 
description  of  how  the  driver  works. 

APPLICATION 

Although  the  driver  is  presented  in  this  article  as  a 
stand-alone  program,  it  is  perhaps  most  useful  as  a 
guide  to  interfacing  the  PerSci  1070  Controller  to  your 
favorite  non-disc  operating  system  (ESP-1,  AMSAT, 
D&M,  ZAPPLE,  or  what  have  you).  The  resulting  software 
has  all  of  the  capabilities  of  a  disc  operating  system 
(such  as  CP/M  or  FDOS),  but  remains  fully  compatible 
with  all  of  the  software  which  you  have  developed  dur- 
ing the  dark  ages  before  you  acquired  your  disc  system. 

One  easy  way  to  do  this  is  to  pick  a  command  prefix 
letter  which  is  not  used  by  your  operating  system  (let  us 
say  "F"  for  "floppy,"  for  example).  Patch  the  command 
branch  table  in  your  operating  system  so  that  com- 
mands starting  with  that  prefix  letter  cause  control  to  be 
transferred  to  the  disc  driver  program;  all  other  com- 
mands are  processed  normally  by  your  operating  sys- 
tem. Set  up  the  disc  driver  program  (subroutine  DLINE) 
so  that  all  characters  of  the  command  following  the 
prefix  letter  are  sent  to  the  controller.  Also  change  the 
disc  driver  (routine  DCTRL)  so  that  control  is  returned  to 
the  operating  system  when  an  "EOT"  is  received  from 
the  disc  controller,  and  to  your  delight  you  have  an 
honest-to-goodness  disc  operating  system.  Since  most 
of  the  utility  subroutines  which  appear  in  Section  2  of 
the  disc  driver  assembly  listing  are  already  contained  in 
your  operating  system  in  some  form,  adding  disc  cap- 


ability in  this  manner  should  increase  the  size  of  your 
operating  system  resident  by  less  than  200  bytes.  I've 
done  it  with  ESP-1,  ZAPPLE,  and  a  homebrew  monitor, 
and  it  works  superbly. 

[Note:  the  operating  systems  CP/M,  FDOS,  and  ZAPPLE  are 
copyrighted  by  Digital  Research,  iCOM,  and  TDL,  respectively.] 


^    drive  ^ 


INITIALIZE  STACK 

INPUT  COMMAND 
LINE  FROM 
CONSOLE 


^  DEOT 


DLI 

NE 

SENDCC 
LINE 
CONTF 

)MMAND 

TO 
ROLLER 

DGET 


DO 

JTC 

SEND  CT 
TOCON1 

RL"EDT" 
■ROLLER 

INPUT  A  BYTE 

FROM 
CONTROLLER 


CTRL  \  CTRL 
^OR  DATA  BYTE y 


~*C      DCTRL  J 


OUTPUT  BYTE 
TO  CONSOLE 


Figure  1. 
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FREE 


SYSTEM  SELECTION  ADVICE.  WE  WILL  HELP 
YOU  TO  CHOOSE  FROM  THE  BEST  OF  EACH 
MANUFACTURER  TO  COMPLETE  THE  SYSTEM 
BEST  SUITED  TO  YOUR  NEEDS.  COME  SEE 
AND  try: 


PROCESSOR  TECH. 

SOL- 20  SYSTEM 

TDL  ZPU  Z16K 

CROMEMCO 

POLYMORPHIC 

VECTOR  GRAPHICS 

IMSAI 

SWTP 

INTEL 

BYTE 


ICOM  DISCS 

NORTH  STAR 

TARBELL 

SEALS 

DYNABYTE 

LEAR  ADM-3A 

COMPUCOLOR 

SOROC 

SANYO 

HITACHI 


ALPHA  MICRO  16  8 

OKIDATA 

DECWRITER 

MULTITERM 

S  R  POLYPHONIC 

COMPUTALKER 

S  S  MUSIC 

IC  S.  SOCKETS 

TOOLS.  SUPPLIES 

BOOKS.  MAGAZINES 


LAWNDALE 

BVTE  SHOP 

the  affordable  computer  store 

16508  HAWTHORNE  BLVD. 
LAWNDALE,  CA  90260 
(213)  371-2421 
HRS:  TUE.-FRI.  12-8,  SAT.  10-6 


TORRANCE 

BANKAMERICARD  •  MASTERCHARGE  •  AMERICAN  EXPRESS 


CIRCLE  INQUIRY  NO.  68 


YES 


DRIVE  ^ 


YES 


DREAD 


CTRL  \YES 
"ENG" 

9 


M  DWRIT 


J 


Figure  2. 


^     DREAD  ^ 


£ 


HL«-  HL-1 
RAM  2<-  HL 


OUTHX 


\ 

f 

HL*-  RAM  1 

f 

OUTHX 

DISPLAY  HL  IN 
HEXON 
CONSOLE 

r 

 ► 

DINP 

INPUT  A  BYTE 

FROM 
CONTROLLER 

/   CTRL  \ 
<0R  DATA  BYTf> 

Tdata 

(HLH-  BYTE 
HL<«-HL  +  1 

CTRL 


DISPLAY  HL  IN 
HEXON 
CONSOLE 


 J  

^      DCTRL  ^ 


Figure  3. 
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^     DWRIT  ^ 


Dl 

MP 

INPUT  A  BYTE 
(EOT)  FROM 
CONTROLLER 

\ 

f 

HL<-  RAM  1 

f 

OUTHX 

DISPLA 
HEX 
CONS 

YHLIN 
ON 
SOLE 

DE<«- 

RAM  2 

f 

OUTHX 

DISPLA 
HEX 
CON, 

YDEIN 
ON 
SOLE 

GET  BYTE^-(HL) 


DOUT 


OUTPUT  DATA 

BYTE  TO 
CONTROLLER 


DCMP 


COMPARE HL 
WITH  DE 


YES 


DEOT  ^ 


HL—  HL  +  1 


Figure  4. 


PROGRAM  LISTING 


XII LL 

lt0Ok> 


t-lc-  Lriver  trc 
t  ;  ASSLMLLi 

;  AL^bLb'i  i 
;l-obo»>  J 
jUa'i  Alii 


urai:    tor   i-erSci   107O  Controller" 

ASSLKbLY 
N^TKbCT  IuN    SL'i  ONLY 
!«LaSL3    LSL  FlnST 


litifc  fc.roirani  operates  or.  an  cLot-Oasea  ir  icrocomputer . 
It  assumes  tnct  ti.e  rcrbci  f-iouel  UPC  controller  is 
mterluCec  via  its  parallel  interface  in  sucr.  a  manner 
tnat  its  data  ar.o  status  ports  appear  to  the  ot'eb  as 
l/o  ports  CO  ano  CI  (nex)  ,  respectively.  It  also  as- 
sumes tr.at  an  AbCll  console  device  (teletypewriter  or 
Keyooaru/CM )    is  connecteu   to  the  mcrocomputer  . 

Inis  program  listing   is  oivided   into  two  sections, 
section  1  contains  those  routines  whicn  are  unique  to 
the  RerSci  controller   interface.     It  requires  only 
166  bytes  of  program  storage  and  4  cytes  of  KAM. 

Section  2  contains  general   I/C  subroutines  which  are 
routinely  a  part  of  most  microcomputer  operating  sys- 
tems or  monitors,  and  thus  which  will  not  neea  to  be 
ouplicated  in  most  installations. 
PAGE 

SBTTL  "Section  1  -  Controller   Interface  Routines" 


00">C 


DBC1 
E6C0 
CA^CBO 


0084  DDC0 
0086  C9 


CLlJD00 


mis   is  the  basic  driver  routine  which  sends  console 
commands  to  the  controller,  controller  messages  to 
the  console,  and  controls  the  transmission  of  files 
and  records  between  the  controller  and  microcomputer 
hAK. 


319B01  L 

RIVE: 

S. , STACK 

; INITIALIZE  STACK 

DtJ03 

DBC1 

IK 

LSTAT  ; 

GET  DISK  STATUS 

loci; 

Ar 

OC0H 

IS  DISK  TALKING? 

000"* 

C215C0 

JNZ 

DGET 

IF  SO,   LISTEN  FIRST 

000A 

CCAA0  0 

CALL 

I  NPLN  ; 

INPUT  CONSOLE  LINE 

CLT200 

DLINE 

SEND   COMMAND  TO  DISK 

tit;  ic 

JE04                LEuT  : 

MVI 

A,  EOT 

SEND  " EOT"   TO  DISK 

0012 

CD8D00 

CALL 

DOUTC 

AS  CONTROL  BYTE 

001a 

Cb^COO  buEl: 

CALL 

DINP 

INPUT  BYTE   FROM  DISK 

DA2100 

DCTKL 

CONTROL  OR  DATA  BYTE? 

001b 

CL4Ciil 

rat 

GUTCii 

DATA,    SLN'D  TO  CONSOLE 

C31300 

JMP 

DGL1 

"ti!i 

FL04  LCTRL: 

CM 

EOT           ; CONTROL ,   WHAT  KIND? 

01)23 

CA0000 

JZ 

DRIVE 

"EOT",    COMMAND   IS  DONE 

0l2b 

FE01 

CM 

SOH 

002o 

CA3300 

JZ 

DREAD 

"SOH" ,   DO  DISK  READ 

002b 

FE05 

CPI 

ENC 

002D 

CA5000 

JZ 

LWRIT 

"ENC"  .    DO  DISK  WRITE 

0030 

C31500 

JMP 

DGET          ; ELSE   IGNORE  (ERROR) 

Th  i  s 

routine 

controls  a  disk  read  into  RAM. 

0033 

2AA60G           DREAD : 

LtiLD 

RAMI 

GET  RAM  STARTING  ADDR 

0C36 

CD0501 

CALL 

OUTHX 

DISPLAY  ON  CONSOLE 

CC3y 

CD^CCB  DREAL: 

CALL 

DINP 

INPUT  BYTE   FROM  DISK 

003C 

DA440C 

JC 

DP.EAX 

CONTROL  OR  DATA  BYTE? 

0031 

MOV 

M  ,  A 

DATA,    MOVE  TO  RAM 

C040 

23 

INX 

H 

INCREMENT  RAM  ADDR 

0041 

C33900 

JMP 

DREAL 

NEXT  BYTE 

0044 

F5  DKEAX: 

PUSH 

PSW 

CONTROL,   SAVE  BYTE 

0045 

DCX 

11 

DECREMENT  RAM  ADDR 

004b 

22AO00 

SHLL 

RAM2 

SAVE  RAM  ENDING  ADDR 

004* 

CL05C1 

CALL 

OUTHX 

DISPLAY  ON  CONSOLE 

004C 

1 1 

POP 

PSW 

GET  CONTROL  BYTE 

bb4L 

C32100 

JMP 

DCTRL 

GO  ANALYZE  IT 

This 

rout  ine 

controls  a  disk  write  from  KAM. 

0050 

Cb"'CC0 

:*R1T  : 

CALL 

DINP 

•INPUT  BYTE   FROM  DISK 

0053 

b2D000 

JNC 

DwRIT 

SHOULD  BE  AN  "EOT" 

0056 

2AA60O 

LliLD 

RAMI 

•GET  RAM  STARTING  ADDR 

005a 

CD0501 

CALL 

OUTHX 

•DISPLAY  ON  CONSOLE 

O05C 

Efc 

XCIIG 

005D 

2AA600 

LHLD 

RAM  2 

;GET  RAM   ENDING  ADDR 

0060 

CD0501 

CALL 

OUTHX 

,-DISPLAY  ON  CONSOLE 

0063 

EB 

XCHG 

; START   IN  HL,    END   IN  DE 

0064 

7E  DWRILi 

MCV 

A  ,  M 

;GET   BYTE  FROM  RAM 

0065 

CDtPOO 

CALL 

DOUT 

; SEND  DATA  TO  DISK 

0068 

CD3C01 

CALL 

DCMP 

; COMPARE  ADDR  TO  END 

006B 
006E 

D210CO 

JNC 

DEOT 

; AT  END,   SEND  "EOT" 

23 

INX 

H 

; ELSE   INCREMENT  RAM  ADDR 

006F 

C364C0 

JMP 

DttRIL 

; PROCESS  NEXT  BYTE 

';  This 

rout  ine 

senus  a  commana  to  the  controller 

0072 

CD2601 

DLINE: 

CALL 

GETCh 

; GET   CHAR  FROM  BUFFER 

0075 
00^6 

D8 

RC 

; EXHAUSTED,   ALL  DONE 

CD8">0O 

CALL 

DOUT 

; SEND  CHARACTER  TO  DISK 

00^ 

C37200 

JMP 

DLINE 

; PROCESS  NEXT  CHARACTER 

This  routine  inputs  a  byte  from  the  controller 
and  sets  the  carry  flay   if    it   is  a  control  byte. 

LNP:        IN  DSTAT        ; GET  DISK  STATUS  BYTE 

ANI  PCOH  ,-RECEIVE  DATA  AVAILABLE? 

JZ  DINP  ;NO,   WAIT  UNTIL   IT  IS 

SET  CARRY    IF  CONTROL 
GET    DISK   DATA  BYTE 
ALL  DONE 


routine  outputs  a  data  byte  to  the  controller. 


CALL 

OUT 

RET 


LubTV. 
DDATA 


;wA!T    UNTIL  READY 
.•WRITE  DISK  DATA  BYTE 
; ALL  DONE 


routine  outputs  a  control  byte 


the  controller. 
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COMPUTER  MART 

Now  Accepting  Orders  for  INTAC 
(INTEL  assembled  and  tested  components) 

MEMORY  BOARDS! 

ALTAIR/IMSAI  S-100  Bus  compatible. 
Guaranteed  for  1  year  and  includes  9  bits  (1  parity 
bit)  and  an  extra  chip.  Deliveries  in  late  August  or 
early  September.  16K  -  $485.00.  32K  -  $845.00. 

Last  year  we  opened  the  first  computer  store  on  the  East  Coast.  This  year 
we  moved  out  of  the  Hobby  Store  and  into  our  new  Real  Systems 
Showroom  and  Store.  The  largest  display  of  up-and-running  computer 
equipment.  The  same  friendly  help  and  advice.  Plus  -  all  the  bits  and  pieces 
you  can't  find  elsewhere!  Plain  and  Fancy  Software,  too!  IMSAI,  PRO- 
CESSOR TECHNOLOGY,  SOUTH  WEST  TECHNICAL  PRODUCTS,  DIGITAL 
GROUP,  OSI,  VECTOR  GRAPHICS,  ALPHA  MICRO  TECHNOLOGY, 
CROMEMCO,  COMPUCOLOR,  POLYMORPHIC  SYSTEMS,  SOROC  TER- 
MINALS, SEALS,  TARBELL,  MORROW,  TDL,  NORTH  STAR,  QUAY,  APPLE, 
OLIVER,  SMOKE  SIGNAL,  MULLEN,  GBC  MONITORS,  O.K.  MACH.  CONT. 
SPEC.  VECTOR,  E&L  INST,  and  -  COMPUTER  MART  PRODUCTS.  More 
coming!! 

—Stan  Velt,  Storekeeper 

COMPUTER  MART  OF  NEW  YORK  INC. 

1 1 8  Madison  Ave.  (Enter  on  30th  St.),  New  York,  NY  10016 
(212)686-7923 
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0k)bD 
0090 
00*2 
0094 


0095 
6096 
0098 
009A 
009D 
B09F 
00A1 
00A4 
e0Ab 


bjci 

D3C0 


F5 

DBC1 

E6C0 

C2A400 

DBC1 

fcb03 

C29600 


DObTC:  CALL 
OUT 
OUT 
RE1 


LuUTw 
DSTAT 
DLATA 


WAIT   UNTIL  READY 

WRITE  DISK  STATUS  BYTE. 

WRITE  DISK  DATA  BYTE 
ALL  DONE 


This  routine  waits  tor  the  disk   transmit  buffer  to  be 
empty  and  ready  for  another  byte.     It  also  arbitrates 
if  disk  and  host  try  to  transmit  to  one  another  at 
the  same  time. 


PUSH 


AN  I 
JNZ 
POP 
RET 


PS*  ;SAVE  BYTE  TO  SEND 

DSTAT  ;GET  DISK  STATUS  EYTE 

0C01I  ;IS  DISK  TRANSMITTING? 

DOUTX  ;YES,   BREAK  THE  TIE 

DSTAT  ;GET  DISK  STATUS  AGAIN 

0311  ;IS  TRNSMT  BUFFER  EMPTY? 

DOUTw+1  ;NO,  WAIT  UNTIL   IT  IS 

PSV*  ;  RESTORE  BYTE  TO  SEND 
; ALL  DONE 


;  Symbol 

ic  Equivalences 

Becfl 

DDATA 

=  GC6H     ; CONTROLLER  DATA  PORT 

0CC1 

DSTAT 

=  0C1H      .-CONTROLLER  STATUS  PORT 

0004 

EOT 

=  0411       ;ASCII  "EOT" 

0061 

SOh 

=  01h       ;ASCII  "SOH" 

006b 

ENQ 

=  0  5H       ; ASCI I   " ENQ" 

00Ab  0000 
06Ao  0000 


RAM  Workiny  Storage 
Mil        .WORD  0 
:AM2:        .wORD  0 


; SAVE/ LOAD  START  ADDR 
; SAVE/ LOAD  END  ADDR 
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SP.TTL  "Section  2  -  Common  Subroutines" 

This  routine   inputs  a  line  from  the  console  aevice 
into  a  BAM  butler,  ana  processes  backspace  ana 
lint— aclete  lunctions. 


AA 
00AL 
bkJAF 
0UB2 
b0t>b 
00bo 
UUbA 

ubbb 

UUbF 

kibCl 
06C4 
00Cb 
00C 
00Cb 
00CB 
00CC 


CLFAUL 
3L3fc 
Cb4Cbl 
21-Jbul 


Cb4  2b 

tL2(t 
L.AL4L 

3E26 


CALL 

MVI 

CALL 

LX1 

bnLL 

MVI 

CALL 

AM 

CPI 

JC 

MOV 

MVI 

CMP 


ChU 
A  ,  '  >  ' 
OU'lCtt 
li , lbbt  t 
1LUFP 
C  .0 
1 1. PCh 
"»FH 


K.PLC 
M,A 
A, 32 


CR/LF  TO  CONSOLE 
GLT   COMMAND  PROMPT 
SEND  TO  CONSOLE 
GE'l   bbH-EK  ADDRESS 
INITIALIZE  POINTLR 
1NIT IAL1ZL  COUNT 
VjET    CHAR   FROM  CONSOLE 
STRIP   PARITY  BIT 
TEST    IF  CONTROL  CHAP 
YES,  bo  FROCLSS 
NO,   PUT   IN  BUFFER 
GET  BUFFER  SIZE 
TEST  IF  FULL 
YES,  LOOP 
RECALL  CHARACTLP 
INCR  POINTER 


2102L-4   450NS  RAMS  1 .45  each 

1 .40  each  in  64  quan.;  1 .35 each  in  100quan. 
FAIRCHILD  2708  1Kx8EROM.  .  22.00 

Programs  same  as  Intel  2708  but  needs 
only  »-5  volts  to  operate.  No  need  for  -5, 
12   volts  in  6800  and  8085  systems  or 
plug  in  standard  2708  locations. 


OK  MACHINE  AND  TOOL  CO. 
PRODUCTS 


BW-630  Battery  Wire  Wrap  Gun.  .  33.00 

(10%  discount  on  other  'OK'  products! 
when  purchased) 

WSU-30  Hand  Wire  Wrap  Tool  .  .  .5.95 

50  ft.  Kynar  Wire  1.60 

INTEL  S-100  64K  MEMORY  CARD  has  parity ;  memory  si*es  available  16K,  32K,  48K, 
64K;  S  100  buss,  invisible  refresh;  no  wait  states  DMA  capability;  memory  upgradable 
in  site;  fully  assembled  and  tested.  Write  for  details. 


SEMCOM 

931  Village  Green  D-2033 
(313)  682-3869  Pontiac,  Michigan  48054 

Hours:  12  noon  —  8  p.m.  (Eastern  Time) 


INTEGRATED  CIRCUITS 
STANDARD  POWER 

See:  July  issue  of  Interface  Age 
for  Standard  7400  Series  Prices. 

LOW  PROFILE  DIP  SOCKETS 


1-99 

100-Up 

14  Pin 

.20 

.18 

16  Pin 

.22 

.20 

22  Pin 

.35 

.33 

24  Pin 

.34 

.30 

28  Pin 

.42 

.40 

40  Pin 

.50 

.45 

SPECIALS 

74122 

(Mfg.  No.) 

.45 

LM304 

(Mfg.  No.) 

.45 

ORGAN 

L.C.  (AMI) 

.50 

74195 

(8300) 

SR. 

.65 

9601 

.65 

9602 

.75 

4004 

CPU 

10.00 

74S281 

ALU  4  Bit 

8.00 

Z-80 

CPU 

24.00 

C2708 

1Kx8  BitEROM  22.00 

S1701 

512  Bit  S.R. 

1.00 

8085 

INTEL  8080A  with 

clock,  interrupt,  buss 

drivers,  serial 

I/O  on 

one  chip 

29.00 

8155 

INTEL  256x8  Ram, 

Two  8-bit  I/O,  6  bit 

I/O,  and  I  nterval 

timer 

23.00 

26  28  OK  Battery  Wire 

Wrap  Bit 

7.95 

INTEGRATED  CIRCUITS 

Buy  Low  Power  and  Save 


74LS00 

.27 

74LS160 

1.49 

74LS02 

.27 

74LS161 

1.49 

74LS04 

.30 

74LS157 

1.20 

74LS08 

.27 

74LS1  74 

1.28 

74LS10 

.27 

74LS175 

1.28 

74LS1  1 

.27 

74LS181 

6.00 

74LS13 

.64 

74LS190 

2.13 

74LS20 

.27 

74LS192 

1.62 

74LS21 

.27 

74LS193 

1.63 

74LS30 

.27 

74LS194 

1.28 

74LS32 

.28 

74LS195 

1.45 

74LS40 

.30 

74LS251 

1.78 

74LS74 

.43 

74LS253 

1.28 

74LS85 

1.28 

74LS257 

2.10 

74LS86 

.47 

74LS290 

1.60 

74LS90 

.95 

74LS293 

1.60 

74LS92 

.95 

74LS365 

.87 

74LS93 

.95 

74LS366 

.87 

74LS138 

1.28 

74LS367 

.87 

74LS151 

1.41 

74LS368 

.87 

74LS153 

1.14 

74LS42 

.1.07 

74LS155 

1.28 

74LS47 

1.07 

YA-3-1015A  $9.00 

Single  supply  5  volts  replaces  all 
U ARTS  (pin  for  pin) 


WSU30M-Hobby  Wire  Wrap  Tool 
Modified  Wrap 
$6.95 


MICRO  PROCESSORS 


Buy  and  Save 

Z-80 

CPU 

24.00 

Z-80 

PARALLEL  I/O 

13.00 

8080A 

Nec  CPU 

13.50 

8251 

SERIAL  I/O 

7.50 

8255 

PARALLEL  I/O 

7.50 

8212 

8  Bit  LATCH 

3.50 

8214 

INTERRUPT 

10.00 

8224 

8080A  CLOCK 

4.00 

8238 

8080A  BUS  DRIVER7.00 

8085 

INTEL  NEW  CPU 

29.00 

S5204 

EROM 

14.00 

C2708 

FAIRCHILD  EROM 22.00 

3601 

INTEL  PROM 

4.50 

8155 

RAM,  TIMER,  I/O 

23.00 

93426 

PROM 

4.50 

S6800 

CPU 

24.00 

6810-1 

RAM 

5.00 

6820 

PI  A 

10.00 

6850 

ACIA 

12.00 

6852 

SYN.  ACIA 

16.00 

6860 

MODEM 

12.00 

2513 

UPPER  CASE 

8.00 

8101  L-4 

256x4  RAM 

2.75 

3001 

INTEL 

10.00 

3002 

INTEL 

10.00 

3003 

INTEL 

8.00 

82S23 

32x8  Bit  PROM 

2.75 

81 11  L-4 

256x4  RAM 

2.75 

8T26B 

3.25 

8755 

EROM,  I/O,  TIMER  180.00 

75367 

ECL  to  TTL 

1.00 

6800  D-2  Kit  235.00 


MICROPROCESSOR  KITS 

MOTOR- 
OLA 

MOS 
TECH 

INTEL 

INTEL 

INTEL 


255.00 
255.00 
1500.00 


KIM-1 
SDK-80 
SYS  80/10 
SBC  80/10 
Board  495.00 
INTEL      SBC  80/20 

Board  895.00 
INTEL      SBC  80/04  Board- 

8085  CPU,  256  Ram, 
I/O,  Ser.  I/O  Inter- 
rupt, Buss  Drivers, 
Int.  Timer  195.00 
INTEL      SBC  80/05  Board- 
8085  CPU,  80/20 
Buss,  all  above  fea- 
tures of  80/04  but 
512  word  Ram, 
More  I/O  345.00 
INTEL      SDK-85  Evaluation 

Board  300.00 


INTEL  -  S-100  Memory  Card 
16Kx8  Words  520.00 
32 Kx8  Words  800.00 
48Kx8  Words  1150.00 
64Kx8  Words  1450.00 

Pre-Payment:  Deduct  10% 
Delivery:  Stock  to  60  Days 


TERMS:  All  parts  guaranteed  money  back;  100%  tested.  Postage  and  handling:  add  5% ;  minimum  $1 .50. 
Minimum  order  $5.00.  Michigan  residents  add  4%  tax.  We  reserve  the  right  to  substitute  pin  for  pin  re- 
placements of  higher  quality  or  speed  for  price  of  ordered  device  unless  noted  on  order.  Price  subject  to 
change  without  notice.  We  accept  Master  Charge  and  Visa.  —  We  Quota  On  High  Volume  Orders— 
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CIRCLE  INQUIRY  NO.  90 


SEPTEMBER  1977 


SOFTWARE  SECTION 


SOFTWARE  DEVELOPMENT 


00CD 

0C 

INK 

C 

AND   INCR  COUNT 

G0CE 

CD4C01 

INPLE: 

CALL 

OUTCH 

ECHO  CHARACTER 

0001 

C3BA00 

JMP 

INPLI 

GET  NEXT  CHAR 

0004 

FE08 

INPLC: 

CP  I 

08H 

TEST   IF  BACKSPACE 

0  006 

CAEBB0 

JZ 

INPLB 

YES,   KILL  CHAR 

SB  09 

FElb 

CPI 

1BH 

TEST  IF  ESCAPE 

00DB 

CAF500 

JZ 

INPLK 

YES,   KILL  LINE 

00OE 

FE0D 

CPI 

ODH 

TEST   IF  RETURN 

00E0 

C2OA00 

JN'Z 

INPLI 

NO,    IGNORE  CHAR 

00L3 

79 

MOV 

A,C 

GET  COUNT 

00L4 

327AH 

b?A 

IBUFC 

SAVE  IT 

00E"' 

CDFA00 

CALL 

CRLF 

SEND  CR/LF  TO  CONSOLE 

00LA 

C9 

RET 

DONE 

Htftb 

2b 

INPLB : 

ccx 

H 

DECREMENT  POINTER 

00EC 

00 

DC* 

C 

DECREMENT  COUNT 

00LO 

F2CE00 

Ji- 

INPLE 

IF  NOT  NEG,  GO  ECHO 

00F0 

23 

INX 

H 

IF  NEG,   UNDO  DECR 

00F1 

0C 

INK 

C 

00F2 

C3BA00 

JMP 

INPLI       ; GET  NEXT  CHAR 

00F5 

AF 

INPLK : 

XRA 

A 

KILL  BY  SETTING 

00F6 

327A01 

STA 

IBUFC       ; COUNT  TO  ZERO 

00F<4 

C9 

; 

RET 

;  DONE 

; 

;  This 

routine 

sends  a  CR  LF  sequence  to  the  c< 

00FA 

3E0D 

CRLF: 

MVI 

A ,  0DH 

GET  A  CR 

00FC 

CD4C01 

CALL 

OUTCH 

DISPLAY  IT 

00FF 

3E0A 

MVI 

A ,  0AH 

GET  A  LF 

0101 

CD4C01 

CALL 

OUTCH 

DISPLAY  IT 

0104 

C9 

RET 

DONE 

010b 
010'' 
01BA 
010B 
O10E 
010F 
0110 
0111 
0112 
0113 
0114 
011-> 
0118 
011A 
011C 
011E 
0121 
0123 


3E20 

CD4C01 

7C 

CD0KO1 

7D 

P5 


CD1U01 
Fl 

E60F 

C630 

FE3A 

OA4C01 

C607 

C34C01 


012b 
012'' 
012A 
012U 
012F 
0132 
0135 
0136 
0137 
013A 
013B 


013C 
013D 
013E 
013F 
0140 
0141 


E!> 

2A7U01 

3A">A01 

D601 

DA3A01 

327A01 

7E 

23 


0142 
0144 
0146 
0149 
014B 


OB00 

E601 

C24201 

DB01 

C9 


014C 
0140  DB00 


014F 
0151 
0154 
0155 
0157 


0158 
0178 
017A 
017B 
019B 


E680 
C24D01 


D301 
C9 


This  routine  outputs  the  contents  of  registers  H-L 
as  a  four-diyit  hexadecimal  number  on  the  console. 


MVI 

A,  '  ' 

GET  A  SPACE 

CALL 

OUTCH 

SEND  TO  CONSOLE 

MOV 

A  ,  H 

GET  10P  HALF  OF  WORD 

CALL 

OUTH1 

DISPLAY   IN  HEX 

MOV 

A,L 

SAME  WITH   BOTTOM  HALF 

PUSH 

PSW 

SAVE   LOW-ORDER  DIG 

RAR 

GET  HIGH-ORDER  DIl 

RAF 

RAR 

RAR 

DISPLAY   HEX  DIGIT 

CALL 

OUTH 

POP 

PSW 

GET  OTHER  DIGIT 

AN  I 

OFH 

•  EXTRACT  DIGIT 

A  CI 

'0' 

; ADD  ASCII    ZONE  BITS 

CPI 

'9'  +  l 

;TEST   IF  A-F 

JC 

OUTCH 

;NO,   OUTPUT  IT 

AD  J 

•A'-'y'- 

[                ;YES,   ADD  BIAS 

JMP 

OUTCh 

; OUTPUT  IT 

This  routine  obtains  a  character  trom  the  RAM  buffer 
ana  sets  the  carry  flay   if  exhausted. 


PUSH 

LHLD 

LDA 

SUI 

JC 

STA 

MOV 

INX 

SHLD 

POP 

RET 


IBUFP 
IBUFC 


GETCX 
IBUFC 


SAVE  REGS 
GET  POINTER 
GET  COUNT 

DECREMENT  WITH  CARRY 

NO  MORE  CHARACTERS 

REPLACE  COUNT 

GET  CHARACTER 

INCR  POINTER 

REPLACE  POINTER 

RESTORE  REGS 

DONE    (CARRY   IF  NO  CHAR) 


This  routine  compares  D-E  with  H-L. 


MOV 

A ,  H 

GET  MOST  SIGNIF 

CMP 

D 

COMPARE  MOST  SIGNIF 

RNZ 

NONZERO,  DONE 

MOV 

A ,  L 

GET  LEAST  SIGNIF 

CMP 

E 

COMPARE  LEAST  SIGNIF 

RBI 

DONE 

These  routines  perform  input  and  output  from  and  to 
the  console  device,  passing  on  character   in  the  A-reg. 
They  must  be  coded  to  work  with  the  particular  console 
nterface  arrangement  of  each  microcomputer.  The 
outines  must  not  modify  any  registers  other  than 


I/O 
two 


AN  I 
JNZ 


AN  1 
JNZ 
FOP 
OUT 
RET 


80H 

OUTCH+1 
PSW 


; GET  CONSOLE  STATUS 

; RECEIVE  DATA  AVAILABLE? 

;NO,   WAIT  UNTIL   IT  IS 

; GET  CONSOLE  DATA 

; ALL  DONE 

;SAVE  DATA  TO  BE  SENT 

; GET  CONSOLE  STATUS 

; TRANSMIT  BUFFER  EMPTY? 

;NO,  WAIT  UNTIL  IT  IS 

; GET  SAVED  DATA 

; SENO  TO  CONSOLE 

; ALL  DONE 


;  RAM 

Work  iny 

Storage 

I  BUFF 

.BLKB 

32 

; INPUT  TEXT  BUFFER 

IBUFP 

.  BLKB 

2 

; INPUT  POINTER 

IBUFC 

.BLKB 

1 

; INPUT  COUNTER 

.BLKB 

32 

; STACK  AREA 

STACK 

;TOP  OF 

STACK 

.END 

DRIVE 

; END  OF  ASSEMBLY 

'I'LL  Z80  RELOCATING  ASSEMBLER  VERSION  1.2 

Sample  Driver  Program  for  PerSci  10">0  Controller 

+++++  SYMBOL  TABLE  +++++ 


CRLF 

OboT 

UOUT 

DREAD 

USTAT 

fcOt 

IbUFF 

INPLC 

INPLN 

OUTHX 

STACK 


00FA 

OCMP 

013C 

DCTRL 

0021 

DDATA 

00C0 

0010 

DGET 

0015 

D1NP 

007C 

DLINE 

0072 

B087 

DOUTC 

00bO 

DOUTW 

0095 

DOUTX 

00A4 

U033 

DRLAL 

0039 

DREAX 

0044 

DRIVE 

0000 

00C1 

DVvRIL 

0064 

DwRIT 

0050 

ENQ 

0005 

0004 

GETCH 

0126 

GE1CX 

013A 

IBUFC 

017A 

0158 

IBUFP 

0178 

INPCH 

0142 

INPLB 

00EB 

00D4 

INPLE 

00CE 

INPLI 

00BA 

INPLK 

00F5 

00AA 

OUTCH 

014C 

OUTH 

0118 

0UTH1 

010F 

0105 

RAMI 

00A6 

RAM  2 

00A8 

SOH 

0001 

019B 

B1T5 


(\J 


SPECIALTIES: 
Business  Packages 
Industrial  Systems 
Entrepreneur  Systems 
Hardware  Designs 
Software  Designs 
Service 

We  Stock  Most  Major  Micro  Manufacturers 
*  *  *  Hobbyists  Welcome  *  *  * 

Our  Representative  In  San  Diego! 
Jim  Farthing 
(714)  421-1041 


BITS  N  BYTES 
College  Business  Park 
679  "D"  S.  State  College  Blvd 
Fullerton,  Calif.  92631 
(714)  879-8386 


HOURS: 


-7  P.M.  M-F 
-5  P.M.  Sat. 


TT1  I 


CIRCLE  INQUIRY  NO.  66 


BYTE  SHOPS 


WE  OFFER:  IMSAI,  Processor  Tech,  Vector 
Graphic,  Tarbell,  Seals,  Compucolor,  North 
Star,  Apple,  Oliver  Audio,  SWTP,  iCOM, 
Synetic  Design,  Micro-Term,  Vector,  AV, 
Dynabyte,  Cromemco,  Scientific  Research 
and  more. 

BOOKS,  DIAGRAMS,  SOFTWARE:  We  carry 
more  than  a  complete  library  to  answer  your 
every  need. 

SUPPOSE  YOU  NEED  A  SYSTEM?  We  have 
specialists  waiting  to  help  you.  They  can 
design  a  system  for  most  anyone.  In  addi- 
tion, we  have  classes  and  workshops  to  help) 
you  keep  pace  with  this  expanding  industry. 

Open  10-6  Daily  &  Saturday 
10-9  Thursday 


BYTE  SHOP 

7825  Bird  Road 

Miami 
(305)  264-2983 
Dial  264-BYTE 


BYTE  SHOP 

1044  E.  Oakland  Park  Blvd. 
Fort  Lauderdale 

(305)  561-2983 
Dial  561 -BYTE 


SEPTEMBER  1977 


CIRCLE  INQUIRY  NO.  70 

INTERFACE  AGE  155 


SOFTWARE  SECTION 


SOFTWARE  DEVELOPMENT 


BUBBLE  SORT 


by  Martin  Knight 


INTRODUCTION 

This  program,  written  in  6800  mnemonic  code,  does  a 
bubble  sort  of  up  to  255  unsigned  HEX  numbers.  In 
order  for  it  to  work  properly,  the  numbers  to  sort  must 
be  between  00  and  FF  and  arranged  in  an  array,  whose 
location  is  user-determined.  Before  entering  the  sub- 
routine, the  address  of  the  array  minus  one  should  be 
placed  in  locations  0003  and  0004  (H&L  respectively) 
and  the  number  of  items  to  be  sorted  (02  to  FE)  should 
be  placed  in  location  0002. 

Since  the  original  array  is  rearranged  and  put  back  in 
the  same  locations,  the  original  order  of  the  elements  is 
lost.  The  subroutine  will,  however,  return  to  the  main 
program  with  the  array  in  sorted  form,  and  the  values  of 
N,  ARRAY  (HIGH),  and  ARRAY  (LOW)  unchanged. 

The  program  itself  takes  advantage  of  the  direct  mode 
of  addressing,  which  accounts  for  most  of  its  brevity. 
Also  used  to  great  advantage  is  the  indexed  mode  of  ad- 
dressing. This  program  is  somewhat  unique  for  when  the 
indices  calculated  are  to  be  used,  as  in  TEST  or  SWAP, 
they  are  inserted  into  the  proper  locations  by  the  pro- 
gram itself.  Thus  locations  002F,  0031,  0047,  and  004F 
change  values  as  the  program  is  executed.  These  four  loca- 
tions are  loaded  with  HEX  00  for  purposes  of  obtaining 
the  HEX  tape  format.  Actually,  any  value  will  do,  since 
the  proper  values  are  later  inserted  by  the  program. 

The  program  will  sort  signed  HEX  numbers  if  the  BHI 
instruction  at  location  0033  is  changed  to  BGT.  The  pro- 
gram will  then  sort  signed  HEX  numbers  in  the  range 
-128  to  +127. 

The  flowchart  shows  the  logic  used  in  obtaining  the 
sorted  list.  The  numbers  in  parentheses  indicate  the 
lines  of  code  corresponding  to  those  particular  blocks. 
Also  attached  is  a  Motorola  HEX  format  tape  listing  for 
quick  entry  into  any  6800  machine. 

BUBBLE  SORT  ASSEMBLY  LISTING 


program  name  *  sort 
language  =  6800  machine 
length  =  67  bytes 
programmer  =  martin  knight 

DATE  =  FEB.   24,  1977 


SORTING  OF  UNSIGNED  HEX  NUMBERS  BETWEEN  00  AND  FF 
SCRATCH  MEMORY  ASSIGNED  AS  FOLLOWS: 
M(0000)   =  I 
M(0001)   =  J 
M(0002)   =  N 

M(0003)   =  ARRAY  (HIGH) 
K(0004)  =  ARRAY  (LOW) 
M(0005)  =  TEMP 

SORTED  ELEMENTS  REPLACED  IN  ARRAY  IN  SORTED  FORM 
ORIGINAL  ORDER  OF  ELEMENTS  IN  ARRAY  LOST 
ENTER  SUBROUTINE  WITH  VALUES  FOR  N,    ARRAY  (HIGH) 
AND  ARRAY (LOW)   ALREADY  IN  POSITION 

ARRAY  (H&L)  CONTAINS  ADDRESS  OF  ARRAY  TO  SORT  MINUS  ONE 
N  CONTAINS  NUMBER  OF  ELEMENTS  TO  SORT   (02  TO  FE~) 


LABEL 


MNEMONIC 


CODE 


■JOMMENT 


0012 
0015 


00  1D 
00  1F 
002  1 
0023 
0026 
0028 
002A 


SORT 
LOOP 


LDX  ARRAY 
CLR  I 
CLR  J 
INC  I 
LDAA  I 
CMPA  N 
BEQ  END 
STAA  J 
INC  J 
LDAA  I 
LDAB  J 
STAA  INDEXI 


DE  03 
7F  00  00 
7F  00  01 
7C  00  01 

96  00 
91  02 
27  35 

97  01 

7C  00  01 

96  00 
D6  01 

97  2F 


X  points  to  array 
Clear  indices 


Bump  I  pointer 
Check  I=N? 


Yes,  then  stop 
Let  J=I+1 


Ge,t  indices 

Store  in  this  prgm. 


00  2C 

STAB  INDEXJ 

D7  31 

00  2E 

LDAA  INDEXI 

X 

A6  00 

0030 

LDAB  INDEXJ 

X 

E6  00 

0032 

CBA 

1 1 

0033 

BHI  SWAP 

22  0B 

0035 

UPJ               INC  J 

7C  00 

0038 

LDAA  J 

96  01 

003A 

CMPA  N 

91  02 

003C 

BHI  LOOP 

22  DA 

00  3E 
0040 

BRA  TEST 

20  E6 

SWAP            STAA  TEMP 

97  05 

0042 

LDAA  I 

96  00 

0044 

STAA  INDEX  1 

97  47 

0046 

STAB  INDEX  1 

X 

E7  00 

004P 

LDAA  J 

96  01 

004  A 

STAA  INDEX2 

97  4F 

004  C 

LDAB  TEMP 

D6  05 

004  E 

STAB  INDEX2 

X 

E7  00 

0050 

BRA  UPJ 

20  E3 

0052 

END  RTS 

39 

;Get  elts.  I  and  J 

•Test  if  D(I)  D(J) 
;Switch  if  yes 
;Bump  J  pointer 
;See  if  J  N 

;Yes,  go  to  LOOP 

;No,  go  to  TEST 

;TEMP=D(I) 

;Get  index  I 

;Store  in  this  prgm. 

;D(I)=D(J) 

;Get  index  J 

; Store  in  this  prgci. 

;D(J)=TEMP 

;Go  to  UPJ 
;  Return 


BUBBLE  SORT  OBJECT  CODE  LISTING 

S1130010DE037F00007F00017C0000960091022730 
S 1 1 300  2035  970 1 7  C000 1 9600D60 1 97  2FD7  3 1 A600  A 1 
S1 130030E6001 1220B7C00019601910222DA20E6EF 
S1130040970596009747E7009601974FD605E70076 
S106005020E3396DS9 


(0010) 


^      START  ^ 


(0012-0017) 


(001B-001E) 


Q  RETURN 


I  = 

=  0 

J 

=  0 

r     (001  € 

-001A) 

I  = 

1+1 

L  (001F-0020) 

\    1  = 

N?  y> 

N 

r  (0021-0025) 

J  =  l  + 1 

(0040-0051) 


(0026-0032) 


TEMP  =  D(l) 
D(l)  =  D(J) 
D(J)  =  TEMP 


Y  (0038-003D) 


(0035-0037) 


Figure  1 .  Bubble  Sort  Flowchart 
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PUT  A 


MACRO 

IN  YOUR 
MICRO! 


iiiiifl 

I'm 


"  ffl 


1 1  I! 


TiTi  i  f  1 1 1  f  1 1  m  1 1 


f  MHIf  ililfifH 


Introducing  the  AM- 100  ™  by  Alpha  Microsystems:  A 
16-bit  microprocessor  CPU  (2-card  set)  that  replaces 
the  8080  microprocessor  in  your  S-100  bus  type 
computer. 

•  Eight  16-bit  registers 

•  Multi-level  DMA  and  vectored  interrupt  system 

•  Real-time  clock  on  the  CPU  board 

•  Hardware  supported  totally  relocatable  object  code 

•  Multi-user/ multi-tasking  timeshared  operating  system 

•  Multi-user  structured  file  system  with  passwords 

•  Multiple  pass  macro  level  assembler  and  linking 
loader 

•  Floppy  disk  file  management  system  and  utilities 

•  Up  to  10  times  the  throughput  of  an  8080  system 

•  Fully  supports  most  S-100  peripherals  without 
modification 

•  ALPHA  BASIC™  extended  compiler  and  run  sys- 
tem (not  an  interpreter) 

•  Free-form  text  editor  and  letter-writing  text  formatter 

•  System  generation  program  to  create  custom  oper- 
ating system  monitors 

•  Completely  device  independent  with  logical  file 
I/O  calls 


TIMESHARING  FOR  A  MICRO 

Imagine  playing  Startrek  to  kill  time  while  you  wait 
for  your  computer  to  print  out  a  complicated  listing — 
but  using  the  same  computer. 

Hardware  limitations  of  the  8080  have  made  micro- 
computer timesharing  impractical  for  the  personal  com- 
puter enthusiast.  The  AM- 100™  16-bit  microproces- 
sor set  puts  at  your  command  a  system  which  easily 
accepts  multi-tasking  from  a  multiple  user  structure. 
In  addition  the  AM- 100™  system  lets  you  control 
priorities  and  allocate  memory  requirements  for  each 
job  activated.  There  is  even  a  security  system  to  pre- 
vent unauthorized  access  to  the  data  files  (a  Macro 
Computer?). 

•  Businessmen— put  a  terminal  on  the  desk  of  your 
bookkeeper,  stock  clerk  and  design  engineer.  Per- 
form the  daily  accounting,  inventory  control  and 
design  problems  at  the  same  time.  Hook  a  terminal 
in  the  shop  and  audit  production  schedules  with 
the  processor's  real-time  clock. 

•  Teachers— have  each  student  at  a  terminal  at  the 
same  time  running  a  learning  program.  Monitor 
the  progress  on  your  master  terminal. 

•  OEM /  Software  Developers— create  extremely  fast 
executable  object  code  format  with  source  listing. 
Provide  customized  software  for  your  customer  in 
ALPHA  BASIC™  without  disclosing  the  source 
codes. 

WESTERN  DIGITAL  MICROPROCESSOR 

The  AM- 100  is  based  on  Western  Digital's  advanced 
WD- 16  microprocessor  chip  set.  It  has  been  re- 
microprogrammed  to  give  a  more  flexible  macro  in- 
struction set  while  still  maintaining  the  general  archi- 
tecture and  source  code  format  on  the  popular 
PDP-11  series. 


S-100  BUS  COMPATIBILITY 


The  16-bit  processor  system  interfaces  to  the  8-bit 
S-100  bus  by  multiplexing  through  70-plus  TTL  logic 
chips.  This  multiplexing  is  totally  transparent  to  the 
programmer. 

See  unit  on  display  at  our  BVTE  SHDP retail  stores: 


ALPHA  BASIC  COMPILER 

The  BASIC  language  processor  implemented  is  a 
compiler  as  opposed  to  the  more  popular  interpreters. 
It  reads  the  source  code  statements  and  generates  a 
compacted  fully  resolved  object  code  program.  The 
object  code  program  is  then  executed  by  a  special 
runtime  package  which  is  reentrant  and  may  be  shared 
by  several  users  at  once.  The  source  code  need  not 
be  present  during  execution  thereby  reducing  memory 
requirements.  Both  random  and  sequential  access 
on  disk  are  fully  supported. 


IN  STOCK  FOR  IMMEDIATE  DELIVERY 

•  Conversion  of  S-100  systems  start  at  $1495  includ- 
ing software  and  is  available  for  immediate  delivery 

•  Fully  assembled  systems  with  disk  memory  and 
video  monitors  deliverable  in  30  days 

•  MicroAge  will  provide  you  with  the  best  support 
hardware  in  memories,  terminals  and  I/O  systems 

•  Complete  multi-user/multi-tasking  systems  avail- 
able configured  to  your  specifications  and  needs 

•  Look  to  MicroAge  to  provide  you  with  a  full 
consulting  service  for  small  business,  scientific  and 
educational  computer  systems 

•  User  implementation  is  provided  anywhere  in  the 
United  States  along  with  maintenance  and  service 
programs 


Write  or  call  us  for  further  information  and  details. 
Ask  for  our  free  8  page  brochure  and  price  list. 

UCRO 

803  N.  Scottsdale  Rd. 
Tempe,  Arizona  85281 
Phone:  (602)  894-1193 
(602)894-1129 


813  N.  Scottsdale  Rd. 
Tempe,  Arizona  85281 
(602)  894-1129 

CIRCLE  INQUIRY  NO.  74 


12654  N.  28th  Dr. 
Phoenix,  Arizona  85029 
(602)942-7300 


2612  E.  Broadway 
Tucson,  Arizona  85716 
(602)327  4579 
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SOFTWARE  DEVELOPMENT 


A  FASTER  TTY  PAPER  TAPE 
6800  LOAD  &  DUMP  PROGRAM 

by  Jack  Johnson 


INTRODUCTION 

I  recently  purchased  and  assembled  a  SWTPC  6800 
computer  kit.  Except  for  a  few  bone-head  mistakes,  the 
assembly  went  off  without  a  hitch.  I  used  sockets  for 
easy  maintenance,  but  bent  one  of  the  chip  pins  under 
when  inserting  it  in  the  socket.  After  finding  and  cor- 
recting that  problem,  the  computer  worked  perfectly.  An 
ASR-33  provides  the  I/O  capability. 

After  the  initial  familiarization  and  playing  around  pro- 
cess, the  long  program  load  time  began  to  wear  on  my 
nerves.  The  SWTPC  Resident  Assembler  loads  in  21 
minutes.  The  ASR-33  is  inherently  a  slow  device,  but  an 
analysis  of  the  paper  tape  format  (Figure  1)  as  used  by 
the  assembler,  reveals  an  incredible  overhead.  Each 
Data  record  required  10  control  and  5  null  frames  in  ad- 
dition to  the  2  frames  per  data  byte.  The  assembler  for- 
mats a  maximum  of  27  bytes  per  Data  record.  Consider- 
ing that  69  frames  are  used  in  specifying  the  maximum 
record,  the  overhead  is  42  frames  or  156%.  I  hasten  to 
add  that  this  format  is  more  or  less  an  industry  standard 
and  not  a  creation  of  SWTPC.  The  4K  BASIC  as  supplied 
by  SWTPC  is  in  binary  format,  but  duplication  of  the 
tape  is  a  problem. 

A  pure  binary  tape,  a  method  of  punching  each  byte 
unaltered  directly  into  a  frame,  is  obviously  the  most 
economical  format,  but  complications  arise  when 
punching  it.  Although  the  bytes  are  binary  data  and  not 
characters,  the  ASR-33  continues  to  look  for  and  recog- 
nize control  characters  such  as  form  feed,  punch-off, 
etc.  By  masking  these  control  characters  such  that  they 
are  transparent  to  the  ASR-33,  but  recognizable  by  the 
load  program  for  unmasking,  a  tape  format  is  devised 
that  loads  much  faster  and  is  easily  duplicated.  This  for- 
mat, called  Transparent  Binary,  is  in  use  in  my  system 
with  a  significant  reduction  in  load  time.  The  assembler 
now  loads  in  10  minutes. 

PUNCH  TRANSPARENT  BINARY  PAPER  TAPE 

The  Punch  Transparent  Binary  (PTB)  program  formats 
and  punches  a  Header  record  (Figure  2)  which  specifies 
the  program  limits  and  execution  address.  Control 
characters  are  masked  by  punching  a  prefixing  ESC 
byte  and  altering  the  bit  pattern  of  the  control  character 
prior  to  punching.  The  ESC  character  must  be  con- 
sidered a  control  due  to  its  use  in  the  masking  process. 
A  Data  record  (Figure  2)  is  terminated  after  71  data  bytes 
and  a  CR,  LF,  and  a  Block  Check  Character  (BCC)  are 
punched. 

LOAD  TRANSPARENT  BINARY  PAPER  TAPE 

The  Load  Transparent  Binary  (LTB)  program  obtains 
the  program  limits  and  execution  address  from  the 
Header  record,  and  loads  the  remaining  Data  records. 
The  MIKBUG  input  routine  was  not  used  because  it 
strips  the  parity  bit  and  discards  deletes.  The  ESC  con- 


trol characters  are  noted  and  discarded.  The  bit  pattern 
of  the  byte  following  the  ESC  is  restored  prior  to 
loading.  Data  integrity  is  insured  by  validating  the  BCC 
following  each  Data  record.  Detecting  a  disparity  in  the 
BCC  results  in  turning  off  the  TTY  reader,  printing  an  er- 
ror message,  and  terminating  the  load.  At  the  comple- 
tion of  the  loading  process,  the  execution  address  is 
setup  as  required  for  the  MIKBUG  'G'  command,  and 
control  is  passed  to  MIKBUG.  The  loaded  program  may 
be  executed  using  the  MIKBUG  'G'  command. 


OPERATING  INSTRUCTIONS 

To  punch  a  Transparent  Binary  tape: 

•  Load  the  subject  program  object  tape  using  the  MIK- 
BUG 'L'  command. 

•  Load  the  PTB  program  object  tape  using  the  MIKBUG 
4U  command. 

•  Store  the  starting  subject  program  address  in  hexa- 
decimal address  A002-A003  using  the  MIKBUG  'M' 
command. 

•  Store  the  ending  subject  program  address  in  hexa- 
decimal address  A004-A005  using  the  MIKBUG  'M' 
command. 

•  Store  the  subject  program  execution  address  in  hexa- 
decimal address  A006-A007  using  the  MIKBUG  'M' 
command. 

•  Execute  the  PTB  program  using  the  MIKBUG  'G' 
command. 

To  load  a  Transparent  Binary  tape: 

•  Load  the  LTB  program  object  tape  using  the  MIKBUG 
'L'  command. 

•  Insert  the  subject  program  TB  tape  in  the  TTY  reader. 

•  Execute  the  PTB  program  using  the  MIKBUG  'G' 
command. 

•  Execute  the  subject  program  using  the  MIKBUG  'G' 
command. 


158  INTERFACE  AGE 


SEPTEMBER  1977 


SOFTWARE  SECTION 


SOFTWARE  DEVELOPMENT 


DATA  RECORD 


3  k 


5    6  7 


9  10 


5  NULLs 


Block  Check  Character 


Additional  Data  Bytes 


1st  Data  Byte 


Address 


Byte  Count  (30  max) 


Type  of  Record  'l'  (H'31': 


Start  of  Record   'S'  (H'53') 


Frames  3-N  are  hexidecimal  digits  represented  by  a  7  bit  ASCII  character.  Two 
hexidecimal  digits  are  combined  to  form  one  8  bit  byte.     The  checksum  is  the 
one's  complement  of  the  summation  of  8  bit  bytes. 


FIGURE  1.     Paper  Tape  Format 


HEADER  RECORD 


10 


1 1 


Block  Check  Character 


Line  Feed 


Carriage  Return 


Execution  Address 


Ending  Address +1 


Starting  Address 


Line  Feed 


Carriage  Return 


DATA  RECORD 


1 

2     .      .      .  . 

Block  Check  Character 

Line  Feed 

Carriage  Return 

Additional  Data  Bytes   (70+E  max.) 

1st 

Data  Byte 

E  =  Number  of  ESC  frames  inserted  to  mask  control 
characters.     The  next  record  always  starts  immediately 
after  the  BCC  of  previous  record. 


FIGURE  2.     Transparent  Binary  Paper  Tape  Format 
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PROGRAM  FLOW  DIAGRAMS 
LTB  First  —  PTB  Second 


LTB  1 


TU 
ECHO 

m 

OFF 

i 

TURN  TTY 
READER  ON 

CL 
CHEC 

EAR 
(SUM 

 ► 

READ 

BYTE 

GET  

READ  BYTE 


HDR  BYTE 


GET 

READ 

BYTE 

LTB  2 


f     INPUT  ^ 


INPUT 3 


WAIT  HALF 
HIT  TILE 


INPUT3 


WAIT  FULL 
BIT  TIME 


YES 


IMP' 

iT3 

WAIT 
BITS 

STOP 
TIME 

INPUT 3  ^ 


RESET 
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LTB  3 


YES 


READ  BYTE 


INPUT 

BYTE 

■  YES 


PDATA1 


PRINT 
"BCC  ERR" 


MIKBUG 


f      PTB  J 


TURN  TTY 
PUNCH  ON 

PUNCH 
LEADER 


LINE 


PUNCH 
"CR " , "LF " 


COMPUTE 
DUMP  LIMIT 

PUT 

PUNCH 
HDR  BYTE 

NO 
1 

DECODE  BYTE 


ACCUMULATE 
CHECKSUM 


PTB  1 


-YES  — ' 


PUT 

PUNCH 

FROG 

BYTE 

<^THRU?  ^> 

 NO  

YES 

\ 

PUT  04 

PUNCH 

PARTIAL  BLK 

NULL 

PUNCH 

TRAILER 

MIKBUG] 

PTB  2 


~\  BY 

IE?  > 

YES 

l UTEEE 

PUNCH 

"ESC  " 

ENCODE 

BYTE 

-  "  :eee 

PUNCH 

BYTE 

ACCUMULATE 
CHECKSUM 


INCREMENT 
BYTE  ADR 


DECREMENT 
BYTE/BLK 


PUNCH 
"CR",  "LF 


PUNCH 
CHECKSUM 


CLEAR 
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PTB  3 


C     NULL  J 


 ► 

OUTEEE 

PUNCH 
"NULL" 

LINE 


OUT 

EEE 

PUNCH 

"CR" 

OUTEEE 

PUNCH 

"LF" 

YES 


(ketton) 


LTB  PROGRAM  ASSEMBLY  LISTING 


NAM 

//LTB/// 

LOAD  TRANSPARENT 

000  02 

OPT 

O 

GENERATE  OBJECT 

000  03 

000  OA 

FEBRUARY  6> 

9  77 

00005 

00006 

KIKBUG  DEFINITIONS 

0  0.0  0  7 

000  08 

8004 

PI  AD 

EGU 

S3  0  04 

PI  A  DATA  REG  A. 

00009 

80  06 

PI  ADB 

EQU 

S8006 

PIA  DATA  REG  B. 

000  1  0 

80  0  7 

PI  ASB 

EQU 

J800  7 

PIA  CONTROL  REG 

00  0  1  1 

A002 

BEGA 

EQU 

SA002 

STARTING  ADDRESS 

00  0  1  2 

A004 

EN  DA 

EGU 

JA004 

ENDING  ADDRESS  + 

000  1  3 

A006 

NIO 

EQU 

SA006 

EXECUTE  ADDRESS. 

000  14 

A008 

SP 

ECU 

SA008 

STACK  POINTER. 

000  1  5 

A00A 

CKSM 

EQU 

SA00A 

BCC 

000  1  6 

E07E 

PDATA1 

EQU 

SE07E 

PRINT  CHARACTER 

000  1  7 

E0E3 

CONTP.L 

ECU 

SE0E3 

LOOK   FOR  CONTROL 

000  18 

EIOI 

OUTEEE 

EQU 

SE1DI 

OUTPUT    1  CHARACT! 

000  19 

A048 

ORG 

SA048 

00020 

A048 

IF50 

FOB 

LTB 

DEFINE  ENTRY. 

00021 

1F50 

ORG 

S1F50 

00022 

00023 

LOAD 

TRANSPARENT  BINARY 

00024 

00025 

1F50 

86  3C 

LTB 

LDA  A 

#$3C 

ECHO 

00026 

1F52 

B7  8007 

STA  A 

PIASB 

OFF. 

00027 

IF55 

CE  IFE9 

LDX 

#"MSGI 

TURN  TTY 

00028 

1  F58 

BD  E07E 

JSR 

PDATA1 

READER  ON. 

00  0  29 

1F5B 

7F  A00A 

CLR 

CKSM 

PERMIT  RE-ENTRY. 

00030 

1  F5E 

8D  56 

LTB0  1 

BSR 

INPUT 

FIRST 

0003  1 

1  F60 

81  OA 

CMP  A 

#J0A 

LF 

00032 

1  F62 

26  FA 

BNE 

LTB0  1 

STARTS. 

00033 

1F64 

CE  A002 

LDX 

#BEGA 

RETRIEVE 

00034 

1  F67 

8D  25 

LTB02 

BSR 

GET 

PRO  GRAM 

00035 

1  F69 

A7  00 

STA  A 

0,X 

LIMITS 

00036 

1  F6B 

08 

I  NX 

AND 

00037 

1F6C 

8C  A008 

CPX 

#SP 

EXECUTE 

00038 

1F6F 

26  F6 

b:;e 

LTB02 

ADDRESS. 

00039 

1F71 

FE  A002 

LDX 

BEGA 

NEXT 

00040 

1F74 

8D  18 

LTB03 

BSR 

GET 

BYTE. 

00041 

1F76 

BC  A004 

CPX 

EN  DA 

LOADED? 

00042 

1F79 

26  0E 

BNE 

LTB04 

NO. 

00043 

1  F7B 

86  13 

LDA  A 

#S13 

TURN  TTY 

00044 

1F7D 

BD  E1D1 

JSR 

OUTEEE 

READER  OFF. 

00045 

1F8  0 

FE  A006 

LDX 

NIO 

EXECUTE 

00046 

1F8  3 

FF  A048 

STX 

SA048 

VIA 

00047 

1F8  6 

7E  E0E3 

J  MP 

CONTRL 

'G'. 

00048 

1  F89 

A7  00 

LTB04 

STA  A 

0,X 

LOAD. 

00049 

1F8B 

08 

INX 

GET 

00050 

1  F8C 

20  E6 

BRA 

LTB03 

NEXT. 

00051 

00052 

INPUT  BINARY* 

DECODE  TRANSPARENT 

00053 

00054 

1  F3E 

8D  26 

GET 

BSR 

INPUT 

DISCARD 

00055 

1F9  0 

81  00 

CMP  A 

#iOD 

CARRIAGE 

00056 

1F9  2 

27  FA 

BEG 

GET 

RETURNS. 

00057 

1F94 

8  1  OA 

CMP  A 

*£0A 

LINE  FEED? 

00058 

1  F9  6 

26  0E 

BNE 

GET0  1 

NO. 

00059 

1F9  8 

8D  F4 

BSR 

GET 

EXPECTED  BCC? 

00060 

1  F9A 

27  F2 

3  EG 

CET 

YES,  CONTINUE. 

00061 

1F9C 

31 

INS 

NOTE 

000  62 

1F9D 

CE    1  FED 

LDX 

*..3C2 

BCC 

0  00  63 

1FA0 

BD  E0  7E 

JSR 

PDATA1 

ERRO  F. ! 

00064 

1FA3 

7E  E0E3 

J  MP 

CJNTRL 

LOOK  FOR  CONTROL. 

00065 

1FA6 

81  IB 

GET0  1 

CMF  A 

#S1B 

ESCAPE? 

00066 

1FA8 

26  04 

BNE 

GET02 

NO. 

00067 

1  FAA 

8D  OA 

DSL 

INPUT 

DECODE 

000  68 

1  FAC 

83  20 

ej  :-.  a 

#$20 

TRANSPARENCY. 

00  0  69 

1FAE 

16 

GET02 

TAB 

ACCUMULATE 

00070 

1  FAF 

F8 

A00A 

000  71 

1  FB2 

F7 

A00A 

00072 

IFB5 

39 

00073 

000  74 

00075 

000  76 

1FB6 

M 

8004 

INPUT 

000  77 

1FB9 

BB 

FB 

000  78 

1  FBB 

7F 

8006 

00  0  79 

1  FBE 

8D 

22 

00080 

1  FC0 

8D 

IB 

0008  1 

1  FC2 

C6 

04 

00082 

1  FC4 

F7 

8006 

00083 

I  FC7 

58 

00084 

1  FC8 

BO 

1  3 

INPUT1 

00085 

1  FCA 

DO 

00086 

IFCB 

79 

8004 

00087 

IFCE 

4  6 

00088 

1FCF 

5A 

00089 

1FD0 

26 

F6 

00090 

1FD2 

F6 

8006 

0009  1 

1  FD5 

58 

00092 

1  FD6 

2A 

02 

00093 

1FD8 

8D 

03 

00094 

1  FDA 

8D 

0  1 

INPUT2 

00095 

'1FDC 

39 

00096 

1  FDD 

7D 

8006 

INPUT3 

00097 

1FE0 

2A 

FB 

00098 

IFE2 

7C 

8006 

INPUT4 

00099 

1FE5 

7A 

8006 

00100 

IFE8 

39 

00101 

1FE9 

0D 

MSG1 

IFEA 

OA 

1  FEB 

1  1 

1  FEC 

0  4 

00102 

1  FED 

13 

MSG2 

1  FEE 

0D 

IFEF 

OA 

1  FF0 

FF 

00103 

1FF1 

2A 

IFF2 

2A 

1FF3 

20 

1  FF4 

4  2 

1FF5 

43 

1  FF6 

43 

1FF7 

20 

1FF8 

4  5 

1FF9 

52 

1  FFA 

52 

1FFB 

20 

IFFC 

2A 

1FFD 

2A 

00104 

1FFE 

04 

EOR  B  CKSM 
STA  B  CKSM 
RTS 


CHECK 
SUM. 
EXIT.  ' 


INPUT  ONE  CHARACTER 


LDA  A 

BMI 

CLi. 

Bsr. 

BSR 

LDA  B 

STA  B 

ASL  B 

BSR 

SEC 

ROL 

ROR  A 

DEC  B 

BNE 

LDA  B 

ASL  B 

BPL 

BSR 

BSR 

RTS 

TST 

BPL 

I N  c: 

DEC 
RTS 
FCB 


FCB 
END 


TOTAL  ERRORS   0  0  000 


PI  AD 
INPUT 
FI  ADB 
INPUT4 
I N  PUT 3 
#4 

PI  ADB 
INPUT3 
PIAD 


INPUT1 
PI  ADB 

INPUT2 
INPUT3 
INPUT3 

PI  ADB 
INPUT3 
PI  ADB 
PI  ADB 

SOD,  S0A, 


LOOK  FOP. 

START  BIT. 
DELAY 
HALF 
BI  T. 
SET  FULL 

BIT  TIME. 
8  BITS  PER  CHAR. 
DELAY   FULL  BIT  TIME. 
INSERT 
CHAR 
BIT. 
CHAR  COMPLETE? 
NO. 
DELAY 
FOR 
APPLICABLE 
STOP 
BITS. 
EXIT. 
SPECIFI ED 

DELAY. 
RESET 

DELAY. 
EXI  T. 
SI  I* $04 


S13,  S0D,S0A,SFF 


M6800   RESIDENT  ASSEMBLER 
ENTER  PASS   :    1 P,  1  S,  2P,  2L,  2T 

2TS0  0B0  00  02F2F4C544  22F2F2F27 
SI05A048IF50A3 

SI 1EIF50863CB780  0  7CE1FE9BDE0  7E7FA0  0A8D568 1 0A26FACEA0 0 28D25A70 0 0 1 
S  1  1  El  F6B0  88CA0  0  82  6F6FEA0  028D18BCA004260E861 3BDE 1 D I FEA0  0  6FFA0489  3 
SI  1 E 1 F8  6  7EE0  E3A70  0  0  82  0E68D2  68  1  0  D2  7FA8 1 0A260  E8DF42  7F23 1 CE1 FEDBDC3 
SI 1E1FA1E0  7E7EE0E38  1 1 B260 48D0 A8820 1 6F8A0 0AF7A0 0A39B68 0 042^FB7F0C 
S 1 1 E 1 FBC8  0  068D228D1BC604F78006588D1 30D79800 44  65A2  6F6F68  0  0  6582A2  6 
SI 1E1FD7028D0  38D0 1 39 7D8 0 0 62AFB7C8 0 0 67A8 0 0 639 0  DO A 1  1  041  30D0AFF2AB0 
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EXTENSYS   48K  Memory 
Board  Assembled  $977 
IMS    8K    Memory  Board 
Assembled  $177 
AFFORDABLE  Z-80  CPU 
$177 

TARBELL  Cassette  Interface 
$107 


Let  us  help  you  put 
together  a  complete 
system.  This  one  in- 
cludes Cromemco  Z-2, 
North  Star  Floppy 
Disk,  cassette  storage 
and  Soroc  Intelligent 
Terminal.  Discount 
pricing,  naturally. 


er  Supermarket 


*    Exciting  News  for 
Digital  Group  Users 

Ask  us  about  our  S-100  bus 
interface  capabilities  for 
your  Digital  Group  Z-80 
System. 


Complete  software  j*™""— 

packages  are  available 

for  your  system.  This   ■§  p 

output  is  North  Star  H 

MICRO-DISK  BASIC. 

Other  Z-80  software 

includes   Extended   I  I 

Basic,  Tiny  Basic,  As-  I 

sembler,  Disassembler, 

Text  Editor  and  Star  Hl^Bl 

Trek  . . .  and  much  more.  Just  ask. 


Digital  Group  Z-80  is  fully  equipped  with  keyboard, 
monitor,  video  and  cassette  interfaces,  memory  and 
I/O.  We  deliver  this  18K  system  assembled  and  ready  to 
run. 

Floppy  Disk 
Capability  now  for 
Digital 
Group  Systems 

With  our  S-100  interface  capabilities  you  now  have  full 
flexibility  for  use  with  other  manufactured  products. 


Ask  us  about  interfac- 
ing the  Digital  Group 
Z-80,  or  S-100  to  the 
PerSci  Disk.  Now  you 
can  use  the  powerful 
TDL  Software  with  the 
PerSci  Disk  System. 


Call  Rich  Travis  for  Information  and  advice 
regarding  your  computer  requirements. 


Sunshine  Computer  Company 

20710  South  Leapwood  Ave.  •  Carson,  California  90746  •  (213)327-2118 
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SOFTWARE  SECTION 


SOFTWARE  DEVELOPMENT 


As  Computer  Enterprises 
Enters  Their  Second  Year: 


>  h0pe  you  continue  to  save 

world's  finest  ha  *      »       (Q  get  in  on 

us  right  now  at  3i&22i-  

"ft  super  deals  below! 


Brand  New  Products  — 
Low,  Low  Prices.  Save! 

Our 

List  Price 

IMSAI  VIO  Model  B, 

Video  Kit  $275  $225 

IMSAI  16K  Dynamic 

RAM  Kit  $449  $382 

IMSAI  32K  Dynamic 

RAM  Kit  $749  $637 

Cromemco  16K  Dynamic 

RAM  Kit  $495  $421 

Vector  Graphic 

VECTOR  1+  $659  $560 

Low-Priced  Items  You 
May  Have  Missed: 


List 

Our  Price 

North  Star  Micro  Disk  System 

$  699.00 

$  599 

Cromemco  Bytesaver  Kit 

$  145.00 

$  131 

Cromemco  Dazzler  Kit 

$  215.00 

$  193 

Cromemco  Z2  Kit 

$  595.00 

$  535 

Seals  250ns  RAM  Kit 

$  295.00 

$  240 

Seals  8080  Wire  Wrap  Board 

$  37.50 

$  32 

Our  Own  Extender  Board 

with  Connector 

$  30.00 

$  12 

IMSAI  RAM  4A-4  Kit 

$  139.00 

$  115 

RAM  4A-A  Socket  Set 

$  22.00 

$  10 

Compucolor  8001 

$2750.00 

$2475 

Polymorphic  VTI/64 

$  210.00 

$  189 

Vector  Graphic  500ns 

8K  RAM  Assm. 

$  265.00 

$  225 

Vector  Graphic  Prom/RAM  Kit 

$  89.00 

$  80 

TDL  ZPU  Kit 

$  269.00 

$  242 

Shipping  charges:  $10  per  CPU  on  larger  units;  $1.50 
per  kit.  $2.00  min.  per  order. 

Delivery  is  stock  to  30  days  on  most  items.  Shipment  is 
immediate  for  payment  by  cashier's  check,  money  or- 
der or  charge  card.  Allow  3  weeks  for  personal  checks 
to  clear.  N.Y.  State  residents  add  approp.  sales  tax. 
Availability,  prices  and  specs  may  change  without 
notice. 

computer 
enterprises 

Fayetteville,  New  York  13066 
P.O.  Box  71 

Write  or  Call  for 
COMPUTER  ENTERPRISES1 
DISCOUNT  CATALOG! 


SI  1 0 1 FF22A2 04243432  04 552522 02A2A0 443 
S9030000FC 


TOTAL  ERRORS  0  0  0  0  0 


M68  0  0  RESIDENT  ASSEMBLER 
ENTER  PASS   :    1 Pj  1  S, 2P  , 2L, 21 


PTB  PROGRAM  ASSEMBLY  LISTING 


ooo  n  i 

000  02 
000  03 
0  0  0  04 
000  05 
000  06 
000  0  7 
000  08 
00009 
000  1  0 
000  1  1 
000  1  2 
000  1  3 
000  1  4 
000  1  5 
00  0  1  6 
00  0  1  7 
00  0  1  8 
000  19 
0  0  0  2  0 

0002  1 
00022 
00023 
00024 
00025 
00026 
00027 
00028 
00029 
00030 

0003  1 
00032 
00033 
00034 
00035 
00036 
00037 
00038 
00039 
00040 
00041 
00042 
00043 
00044 
00045 
00046 
0  0  0  4  7 
00048 
00049 
00050 
00051 
00052 
00053 
00  0  54 
00055 
000  56 
00057 
00058 
000  59 
00060 
000  61 
000  62 
00063 
000  64 
00065 
00066 
00067 
00068 
0  00  69 
000  70 
000  7  1 
000  72 
00  0  73 
0  0  0  7/4 
000  75 
000  76 
00077 
00  0  78 
00079 
00080 

0008  1 
00082 
00083 
00084 
00085 
00  086 
00087 
00088 
00089 
00090 

0009  1 
00092 
00093 
00094 
00095 
00096 
00097 
00098 


PU.JCH  TRANSPARENT  BINARY. 
GENERATE  J3JECT  TAPE. 


FEBRUARY   5;    19  77 


FUJI  TI  JNS 


A002 
A004 
AO0A 
E0E3 
E1D1 

A048 

A048  1F6F 
1F6F 


EN  DA  E'-U 
CKSM  ECU 
CONTRL  E6U 
OUTEEE  ECU 


SAC  0  2 

SA004 

SA00A 

SE0E3 

SE1D1 

SA048 

PTB 

SI  F6F 


STARTING  ADDRESS. 
EN  DIN  C  ADDRESS. 
BCC 

LOOK  FOR  CONTROL. 
JUTPUT   I  CHARACTER 

DEFINE  EN  TRY. 


PUNCH   TRANSPARENT  BINARY 


I  F6F 
1F71 
1F73 
1F75 
1F77 
1F7A 
1F7D 
1F7E 
1F81 
1F8  3 
1F8  6 
1  F88 
1  F8A 
1F8C 
1F8F 
1F9I 
1F9  4 
IF9  6 
1  F9  8 
1F9A 


86  I  2 
8D  75 
8D  76 
8D  7E 
7F  A00A 
FE  A004 
08 

FF  A004 
C6  06 
CE  A002 
8D  15 
CI  06 
23  FA 
FE  A002 
8D  0C 
BC  A004 
26  F9 
8D  40 


LDA  A 

BSR 

BSR 

BSR 

CLR 

LDX 

I  NX 

STX 

LDA  B 

LDX 

BSR 

CMP  B 


ii\2 

PUTOUT 

NULL 

LINE 

CKSM 

EN  DA 

En!  DA 


BLS 
LDX 
BSR 
CPX 
BNE 
BSR 
BSR 
J  MP 


PTB0  1 

BEGA 

PUT 

EN  DA 

PTB02 

PUT04 

NULL 

CONTRL 


TURN  ON 

TTY  PUNCH. 
PUNCH  LEADER. 
NEU  LINE. 
PERMIT  RE-ENTRY. 
SET 
DUMP 
LIMIT. 
PUNCH 
LIMITS 
AND 
EXECUTE 
ADDRESS. 
PUNCH 

BYTE. 
THRU? 
NO. 

PUNCH  PARTIAL  3LK. 
PUNCH  TRAILER. 
BACK  TO  HIKBUG! 


PUNCH   BINARY/    ENCODING  CONTROL  CHARACTERS 


1F9D  A6 
1F9F  84 
1FA1  8  1 
IFA3  2  7 
IFA5  81 
1FA7  27 
1FA9  81 
1  FAB  27 
I  FAD  81 
1 FAF  27 
1FB1  81 
1FB3  27 
1FB5  81 
IFB7  23 
I FB9  81 
1FBB  22 
I FBD  86 
IFBF  8D 
IFC1  A6 
IFC3  88 
1FC5  20 
1  FC7  A6 
1FC9  8D 
1FCB  A6 
1FCD  B8 
IFD0  B7 
IFD3  08 
IFD4  5A 
1FD5  27 
IFD7  39 
1FD8  8D 
I  FDA  FF 
I  FDD  CE 
1FE0  8D 
IFE2  FE 
1 FE5  C6 
IFE7  39 
I  FES  7E 


I  FEB  C6  2D 

I  FED  86  00 

IFEF  8D  F7 

1FF1  5A 

1FF2  26  F9 

IFF4  39 


IFF5  36  0D 

IFF7  8D  EF 

IFF9  86  OA 

IFFB  8D  EB 

1FFD  39 

IFFE  0002 


1  FFE 
AO  OA 


BEQ 
CMP  A 
BEQ 

CMP  A 
BEQ 
CMP  A 
BEQ 
CMP  A 
BEQ 
CMP  A 
BLS 
CMP  A 
BHI 
LDA  A 
BSR 
LDA  A 
EOR  A 
BRA 
LDA  A 
BSR 
LDA  A 
EOR  A 
5TA  A 
1NX 
DEC  B 
BEQ 
RTS 

PUT04  BSR 
STX 
LDX 
BSR 
LDX 
LDA  B 
RTS 

PUTOUT  J  MP 


PUT0  2 
PUT03 


#S7F 
#S1B 
PUT0  1 
#S0A 

PUT0  I 
#S0C 
PUT0  1 
'SOD 
PUT0  1 
#S05 
PUT0  1 
#S  1  0 
PUT02 

rsi4 

PUT02 
ti  IB 
PUTOUT 


PUTOUT 

o,x 

CKSM 
CKSM 


PUT04 

LINE 

INDEX 

*CKSM 

PUT 

INDEX 

#71 

OUTEEE 


I  GNORE 

PARI TY. 
ESCAPE? 
YES. 

LINE  FEED? 
YES. 

FORM  FEED? 
YES. 

CARRIAGE  RETURN? 

YES. 

EN  Q? 

YES. 

DC  1 

THRU 
DC4? 
NO. 
PUNCH 

ESCAPE. 
ENCODE 

CONTROL 
CHARACTER. 
PUNCH 

BINARY. 
ACCUMULATE 

CHECK 
SUM. 
STEF   TO  NEXT. 
END  OF  BLOCK? 
YES. 
EX  I  T  • 
NEW  LINE. 
PUNCH 

BLOCK 
CHECK 
CHARACTER. 
CHAR  PER  BLK. 
EXI  T. 

OUTPUT   1  CHARACTER. 


PUNCH   STREAM  OF  NULLS 


NULL 
NULL  1 


LDA  B 
LDA  A 
BSR 
DEC  B 
BNE 
RTS 


#45 
#S00 

PUTOUT 


PUNCH 
4  5 

CONTI  GUOUS 
NULL 
CHARACTERS. 
EXIT. 


PUNCH  CARRIAGE  RETURN  AND  LINE  FEED 


LDA  A 
BSR 
LDA  A 
BSR 

RTS 
RMB 


#S0D 

PUTOUT 

#S0A 

PUTOUT 


CARRIAGE 

RETURN. 
LINE 

FEED. 
EXI  T. 

INDEX  REGISTER. 


CIRCLE  INQUIRY  NO.  101 


TOTAL  ERRORS  00000 


M68  0  0   RESIDEJT  ASSEMBLER 
ENTER  PASS  :    1 F,  1 Sj 2P> 2L, 2T 

2TS0  0B0O0  02F2F50  544  22F2F2F2  3 
SI  05A048 1 F6F84 

SI  1  El F6F8  61 28D758D768D7E7FAOOAFEA0  0  40  8FFA0  0  4C60  6CEA0  0  28D1 5C  t  0 69 0 
SI  I  El F8A2  3FAFEA0  0  28DOCBCA0  0  42  6F98D4  08D51 7EE0E3A60 084  7F8 1  1B2  718F3 
SI  1  El FA58 I 0A27148  1  0C271  08  I 0D270C8  1  0527088  I  1 0230E8 1  1 422 OAS 6 1 B8D6C 
SI  I  El FC02  7A 6008820200  2A60  08  D 1  DA 60  0B8A0  0AB  7A0  0A0  S 5A2  70  1 398D1BFF48 
SI  1 E I FDB 1 FFECEA0  0A8DBBFE1 FFEC  64  739  7EE 1 D 1 C62D8  60  0  8DF75A2  6F9  39  3  644 
S  1  0B1 FF60D8DEF860A8DEB39 1 5 
S9030000FC 

TOTAL  ERRORS   0  0  0  0  0 

M6800   RES  I  DEN  T  ASSEMBLER 
ENTER  PASS    :     I  P,  I  Sj  2P  ,  2L,  2T 
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V^IADVAINCED 
^/PRODUCTS 

^JC  MARKET  PLACE 


MOTOROLA  EXORCISER  & 
MEK  D1  &  MEK  D2  COMPATIBLE  MODULES 


MEK6800D2  -  6800  KIT  ONLY  S235.00 


9601  16  Slot  Mother  Bd. 

9602  16  Slot  Card  Cage 


\$A  *  9602  16  Slot  Card 
i  /       9610  Proto  Board 

%  -     9615  4K  EPROM 


Module  (1702A) 
9615K  4K  EPROM  Kit  Module 
9620  16  Port  Parallel  I/O 
9626  8K  Static  RAM  Module 


S175.00 
72.00 
36.00 
350.00 
275.00 
375.00 
350.00 


9626K  8K  Static  RAM  Kit  275.00 
9650  8  Port  Duplex  Asyn  Serial  I/O  395.00 
Connectors  S6.50  16/72.00 

All  assembled  &  tested  not  Kits 

PLUS  MOTOROLA  TV  MONITORS  -  PRIME 
Model  M3000  100  12"  display  S219.95 
Model  M2000  155  9"  display  S199.95 

Arid  S10  00  for  shipping 


W  MICROPROCESSORS 

1  8214 

1    8216  !.'!"! 

4  25 

12  8224 

4  95 

|o  8226  .... 

■:  96 

IcO  8228   

8  70 

1  8251   

9551   

14  95 

9555   

14  95 

6800P 

6810  1  .... 

4  95 

6  23 

6820P    !  . 

B  BS 

6834  1  .... 

1 G  90 

6834   

6850   

;>i  B6 
9  95 

Q  6852   

11  90 

§  6860 

S6871A  .... 

IS  96 
1495 

Prog.  Mjn 

IS  00 

Hard  Man    .    .  . 

IS  00 

Tiny  Bowie  P/T 

20  00 

Tiny  Banc  EPROM 

125  00 

6831  Micro  Atirm 

30  00 

2901   

22  90 

2902   

395 

2905   

9  BG 

2906   

1 1  SS 

_  2907   

Ifl  70 

§  2909 

21  95 

CI  2911  .... 

395 

CM  29720 

7  95 

29721 

7  96 

J  6502 

CP 1600 

RAM'S 
»21L02l450m) 
*21l02l250n»! 

21021450ml 

21021650ml 


M  96 
«g 


?101 
21t/M 


74C89 

74S189 

7489 
L.4116  16K 
«  TMS4060  22  pi 
I  <]L  4096  16  D>n 
1  2107B4 

MM52C1 

MM5262 

MM5280 

8599 

P3101 

5101C  E 

3107 


PROMS 

6330 


6305  1 

6306  1 
6352 
6353 
2708  . 
1702A 
1702A6 
5204  . 
6834 
6834  1 
82  &  16 
8223     .  . 
5203 

7400TTL 

74O0N 
7401N 
74  02N 
7403N 
7404N 
7405N 
7406N 
7407N 
7408N 
7409N 
74 10N 
741  IN 
7412N 
7413N 
7414N 
7416N 
7417N 
7420N 
7421N 
7422N 
7423N 
7425N 
7426N 
7427N 
7428N 
7430N 
7432N 
7437N 
7-1 38:  J 
7440N 
7441N 
7442N 
7443N 
7.: ; 

7445N 
7446N 
7447N 
7448N 
7450N 
7451N 
7453N 
7454N 
7459N 
7460N 
7470N 
7472N 
7473N 
74  74  N 
7475N 
7476N 


S  2  95 
295 

.;  on 
3  50 
18  90 
18  90 
9  90 
9.95 
18  90 
IK  90 


16.95 
21  90 
16  90 


nam 

M83W 
7  :•;•>•. 

M86N 

7.-.88N 

•. 

7491N 
7-1 92M 
7493N 
7494N 
7.190,'J 
7496N 
7497N 
7.:  MM 
74104 
74105 
74107 
74109 
74121 
74122 
74123 
74125 
74126 
74132 
74136 
74141 


74144 
74145 
74147 
74148 
74150 
74151 
74153 
74154 
74155 
74156 
74157 
74158 
74160 
74161 
74162 
74163 
74164 
74165 
74166 
74170 
74172 
74173 
74174 
74175 
74176 
74177 
74180 
7.1181 

74182 

7.1184 
7  1180 
74186 
74190 
74191 
7  1192 

74193 
74194 


LOGOS  I  THE  BEST  8K  RAM  KIT 


Assembled  &  Tested  Si 99.95 
Kit  Price  Only  S179.95 
Features: 

Lowpower  21L02,  450ns,  Dip  Switch 
Selectable  addressing  down  to  256 
Byte  blocks.  No  wait  states,  fully  buf- 
fered, battery  back-up. 
I  Plus  the  first  32K  Static  Memory  yL~ 

Board  Uses  2114  4K  RAMS  ^ 
16K   .    .    .    .    S  569.99 
24K   .    .    .    .  859.98 
32K   ....  999.99 


DATA  BOOKS 

NSC  Digital  S  3.95 

NSC  Linear   4.95 

NSC  Linear  A/N  Vol.  I   2.95 

NSC  Linear  A/N  Vol  II   2.95 

NSC  CMOS   2.95 

NSC  Audio   2.95 

NSC  Voltage  Reg   2.95 

NSC  Memory   3.95 

Intel  Data  Book   4.95 

NSC  Special  Functions   3.25 

NSC  Mos/LSI   4.25 

NSC  Transistors   2.95 

lasis  Microprocessor  Handbook    ....  7.95 

lasis  Complete  up  Learning  Course       .    .  99.50 

Intel  MCS80  Manual   4.95 

Intel  MCS40  Manual   4.95 

Intel  MCS8  Manual   2.95 

Raytheon  Linear   2.95 

Raytheon  Quads/Duals   1.95 

New  G I  mos    4.95 

Osborne  Introto  Microputer  Vol.  I   .  7.50 

OsbornclntrotoMicroputersVol.il  .  .  12.50 
Osborne  8080  Programming  for  Logic  Design  7.50 

Osborne  6800  Programming   7.50 


74200  5  95 

742S1  1  69 

74279  1  10 

74298  1  99 

74365  79 

74366  79 

74367  79 

74368  79 

74LS00TTL 

74  LS00  22 

LS02  24 

LS04  24 

LS05  .28 

LS08  28 

LS10  .28 

LS13  79 

LS14  169 

LS20  26 

LS27  38 

LS30  26 

LS32  34 

LS40  26 

LS42  110 

LS51  26 

LS73  56 

LS74  56 

LS75  79 

LS76  59 

LS83  1  69 

LS85  199 

LS86  55 

LS90  1  10 

LS92  1  10 

LS93  1  10 

LS95  1  69 

LS107  56 

LS109  56 

LSI  12  56 

LSI  13  56 

LSI 23  99 

LS132  1  10 

LSI  36  .99 

LSI  38  139 

LS139  149 

LS151  149 

LS153  129 

LS155  149 

LS157  129 

LS158  129 

LS161  139 

LS162  1  39 

LS163  139 


LS378  1  29 

81LS95  1  10 

81LS96  1  10 

81LS97  1  10 

81LS98  1  10 

74S  &  74L 

74S00 


74S04 
'4508 
74S10 
74S11 


42 


40 


t.  i  i 


i  99 


74197       1  19 


LSI  7  1 
LSI  75 

LS190  2  49 

I.S191  249 

LS192  249 

LS193  2  49 

LS194  2  49 

LS195  52 

LS251  1  39 

LS253  1  49 

LS257  1  29 

LS258  1  29 

LS279  1  10 

LS283  1 10 

LS367  99 

LS368  99 

LS377  1  29 


74S20  40 

74S30  40 

74S32  78 

MS37  85 

74S38  95 

74S40  40 

74S74  79 

745138  1  69 

745139  169 
74S151  i  49 
74S158  !49 

745174  i  59 

745175  1  59 
74S189  2  95 
74S201  3  95 
74S251  1  69 
74S257  1  69 
74  LOO  39 
74L  04  39 
74L10  39 
74L20  39 
74L30  39 
74L42  129 
74L73  89 
74L74  89 
74L85  1  49 
74L86  1  49 
74L90  1  29 
74L95  1  29 
74L154  159 
74L164  169 
74L165  189 
74L192  199 
74L193  1  99 

4000  CMOS 

CO4000  25 

CD4001  25 

CD4002  25 

CD4006  1  69 

CD4007  25 

CD4008  1  69 

CD4009  55 

CD4010  55 

CD4011  25 

CD4012  25 

CO4013  55 

CO4014  1  95 

CD4015  1  95 

CD4016  55 

CD4017  99 

CD4018  2  39 

CD4019  55 

CD4020  1  39 

CD4021  1  85 

CD4022  1  20 

CD4023  29 

CD4024  1  25 

CO4025  29 

CD4026  1  95 


CD4027  59 

CO4028  1  50 

CD4029  1  70 

CD4030  42 

CD4033  2  49 

CD4034  4  95 

CD4035  1  79 

CO4040  1  05 

CD4041  195 

CD4042  1  45 

CD4043  1  45 

CD4044  1  45 

CD4047  I  95 

CD4049  61 

CD4050  61 

CD4051  1  25 

CO4052  1  25 

CD4059  1  95 

CD4063  2  49 

CD4068  35 

CD4069  35 

CD4070  35 

CO4071  35 

CD4072  35 

CD4073  35 

CO4075  35 

CO4078  35 

CD4081  40 

CO4082  40 

CD4094  2  49 

10160  2  If 


•0161 
40174 
4508 
1510 
4511 
4S15 
4516 
10  1 
4520 
4522 
4526 
4527 
■1028 
4531 
1532 
4543 
1000 
4556 


74C10 
74C20 
74C30 
74C42 
74C48 
74C73 
74C74 
74C76 
74C85 
74C86 
74C89 
74C90 
74C93 
74C95 
74C106 
74C107 
74C151 


.'  10 


74C154 

2  75 

74C160 

l  40 

74C161 

.'  K 

74C174 

2  10 

74C192 

2  39 

74C193 

?  29 

74C221 

LINEAR 

LM300H 

80 

LM301H 

45 

LM301CN 

.45 

LM302H 

1  20 

LM304H 

1  20 

LM305H 

SO 

LM306H 

95 

LM307CN 

45 

LM307H 

45 

LM308H 

l  00 

LM308CN 

1  00 

LM309H 

1  10 

LM309K 

1  25 

LM310H 

1.15 

LM311H 

90 

LM311CN 

09 

LM312H 

1  90 

LM313H 

1  SO 

1  00 

1«95 

LM324N 

'.65 

LM339N 

i  55 

1  00 

3  90 

450 

LM380N 

1  00 

•  90 

2  49 

lvoooc\ 

59 

LV556CN 

1  69 

LM566CN 

2  00 

LM567CN 

LM565CN 

LM703CH 

1  49 

.49 

LM709CH 

(0 

LM710N 

7C 

.49 

LM711CH 

.49 

LM723N 

00 

LM723CH 

55 

LM725CH 

1  20 

LM733N 

1  on 

LM733H 

i  29 

LM739N 

1.29 

LM741CH 

30 

LM741CN 

39 

7  0 

LM747H 

7  0 

IM748H 

39 

LM748N 

39 

LM1414N 

1  75 

LMI458CN 

BS 

LM1496N 

95 

LM2111N 

i  95 

LM2901N 

1  95 

LM3065N 

09 

LM3900N 

00 

LM3909 

1.10 

LM7520 

2.25 

LM7524N 

1  75 

LM7525N 

1  90 

LM7534N 

2  20 

LM7535N 

1  25 

75324 

3  00 

SG4501T 

2.40 

SG4501N 

240 

SG3524 

8.95 

RC4194T 

5  95 

RC4195T 

0  90 

RC1458CN 

89 

RC1556CN 

99 

RC3403AD 

230 

RC4131CN 

99 

RC4136D 

'  90 

RC4558CN 

90 

RC4151CN 

o  oo 

LM358N 

1.29 

SHIFT  REGISTERS 

MM  500 

SI  25 

MM5013 

2  95 

MM5016 

495 

MM  50 17 

2  90 

P2405 

0  90 

N2S18B 

4  96 

N2533 

4  95 

3341  FIFO 

B  90 

3347  FIFO 

B  95 

2841  FIFO 

11  90 

2812FIF0 

11  90 

TMJ3002LR 

3  90 

TM83132NC 

2.95 

1402 

3.95 

1403 

3  90 

1404 

3  90 

N2527 

0  90 

DISPLAYS/LEDS 

FND  357  1  3751 

SI  25 

FND  367  (  3751 

1  35 

FND  500  1  5001 

1.25 

FND  507  1  5001 

i  00 

FLV  110  Rcdled 

5/1  00 

FND  800  1  8001 

250 

FND  807  (  8001 

2  50 

TRANSISTORS 

.2N3904 

5/S1  00 

2N  3906 

5  SI  00 

MPSA13 

4/S1  00 

2N2369 

5'S1  00 

2N2221 

5 'SI  00 

2N3440 

4/S1  00 

2N5139  . 

5/S1  00 

2N5134 

5'S1  00 

2N3724A 

4/S1  00 

2N3495 

SI  95 

2N3702 

4/S1  00 

2N2484  . 

3/S1  00 

2N3766 

2 'SI  89 

2N3692 

5/S1  00 

2N3055 

S  80 

2N3771 

SI. 69 

2N3772      .  . 

SI  69 

SPT410  DTS410 

S  99 

PLESSEY 

SL1610C 

S  1  95 

SL1611C 

1  95 

SL1612C 

i  B 1 

SL1613 

i  »■ 

SL1621C 

2.95 

SL1623C 
SL1626C 
SL1630C 
SL1640C 
SL1641  C 
SL1652C 
SL1680C 
SL560 

DIVIDERS 

SP8600 
SP8601 
SP8602 
SP8003 
SP8G04 
SPB607 
SP8G13 
SP8014 
SP8G15 
SPHfilfi 
SP8G20 
SP8621 
SP8622 
SP8630 
SP8631 

CB  Sytbetuei  Pair 

8921 

8972 

SP8632 

SP8634 

SP8610 

SP8638 

SP8637 

SP8640 

SP8G41 

SP8642 

SP8643 

SP86-16 

SP8647 

SP8650 

SP8651 

SP8652 

SP4020 

SP8790 

SP8794 

SP8685 

CRYSTALS 

1  0MH3 
20MH, 

2  097152MH3 

2  4576MH3 

3  579545MH, 
40MH3 

4  194304MH, 

4  91520MH3 

5  7143fv1H3 

6  0MH3 
10  0MH3 

13  0MH3 

14  31818 
18  0MH3 
18  432MH, 
20  0MH3 

22  118.tMH3 
27  0O0MH3 
36  000MH3 
48  000MH, 
100KC 


LOWEST  PRICES  YET 


2708  EPROM 
2716  EPROM 
Z-80A  4MH3 
Z-80  2.5MH, 


INTEL  3404  6  bit  latch 
INTEL  3205dnver 
MK4116  16K  RAM 
2114  4K  RAM 
4200A  4K  RAM 


S21.95 

S59  95 
S49.95 
S29.95 


S2.95 
SI. 95 
S44.95 
S12.95 
S12.95 


SPECIALS 


LO 


CO 


03 
O 


CO 

o 

CN 


8T26 

8097/74367 

1488 

1489 

DM8130 

DM8131 

MH0026 

75452 

74LS138 

74166 

741HC 

93L00 

LM301AH 

LM308H 

MC1733CL 

7438 

4558 

8T22A 

8835 

88  3d 

8837 

809874368 
1702A  6 
2708 
21L02  1 
P2102 
74125 
LM323K 
MCT2 

WD40G0  22  pti 


2  l«.r  S4  95 
6  tor  S5  00 
S1  25 

51  25 

2  lor  S4  95 
2  (or  S4  95 

52  95 
10/2  50 

SI  39 
S  69 

10/2  50 

10/3  50 

10/2  50 

10/4  95 

10/4  95 

10/2  50 

10'4  95 

10/2  96 
SI  95 
SI  95 
SI  95 

6/5  00 

10  39  95 
S21  '(6 
8/12  95 
16  '17  95 
10/3  75 
21296 


COMPUTER  KITS 

MOT  MEK6800  D2 

235.00 

KIM  1  6502  Kit 

245.00 

AMI  EVK  99  Kit 

133.00 

Intercept  JR  6100  Kit 

281.00 

lasis  Computerbook 

450.00 

NSC  Scamp  Kit 

99.00 

NSC  Keyboard  Kit 

95.00 

IMSAI  8080A  w/22 

751.00 

PIC  8  Priority 

125.00 

SIO  Kit 

125.00 

Cromemco  Z-2 

595.00 

Byte  Saver 

145.00 

Bytesaver  w/PROM 

195.00 

Dazzler 

215.00 

D  +  7A 

145.00 

JS-1  Joystick 

65.00 

8K  EPROM/R AM  Kit 

124.95 

ZPU  Kit 

295.00 

LO 
COO 

ps 

CO 


E 

cz 
DC 

CO 


■ii  CaMtM  PC  Board 
.1  8081)  Kit  m  ??  slot 
tli  RK  RAM  Kit  S|)e 


EXAR 

■■  so 

0  90 

XR  2208CP 

4  7" 

XR2S67CP 

S  6  95 

4  25 
16  DO 

14  on 

XR2206KB 

17  00 

Complete 

1 7  50 

19  00 

20  00 
22  DO 
12  50 

XR  22G7CP 

XR4202CP 

8.50 

SOCKETS 

6  50 

37 

20  06 

16  P.n  ww 

38 

12  00 

.60 
39 

22  P.n  ww 

24  P.n  ww 

BS 

40  P.n  ww 

1  20 

8  P.n  S'T 

17 

30  00 

14  P.n  S/T 

20 

27  50 

16  P.n  S/T 

22  00 

18  P.n  S'T 

31 

i  |  g 

?2  P.n  S  T 

.35 

24  P.n  S/T 

7  50 

28  P.n  S/T 

49 

12.50 

40  P.n  S/T 

63 

20  on 
6  50 

CONNECTORS 

3  00 

S100  BUS  WAV  IMSAI 

SO  00 

20  00 

S100  BUS  S,T  IMSAI 

0  00 

IS  00 

S100  BUS  WAV  ALTAIR 

0  00 

12  00 

S100BUSST  ALTAIR 

5  20 

S12  95 

RS232  25  P.n  Male  DB25P 

350 

16  95 

PS232  25  P.n  Frmale  DB25S    3  95 

9  90 

Plastic  Hood 

.75 

16  95 

IMSAI  Card  Guides 

4/1  00 

NEW  CTS  DIPSWITCHES 

S  5  85 

CTS206  4 

SI  70 

CTS2065 

SI  75 

CTS706  6 

SI  75 

0  SO 

CTS207  7 

SI  75 

5  95 

CTS2088 

SI. 95 

3  96 

CTS2099 

SI  95 

4  95 

CTS209  10 

91  95 

EVK  09   6800  MICRO  SYS 


0'10 
5  95 


Universal  K1»g«  Board 

1GK  Bytt  RAM  Board 
6  Slot  Motherboard 

v.d-o  Board 

Conrw-cto.s  SG  50 

Solid  Fram.- Chattit 
Fram-  Cha»« 
M.cro  Attemblei  ROM 
P.oto  ROM 

T,nV  b..s.c  t>mnm 


S13300 
449.95 
95  00 
75.00 
35  00 
4500 
95  00 
12  59  95 
120.00 
69  95 
30  00 
30  00 
20  00 
125  00 


S  ?8  06 
iWm  S1O00.9! 
S  70  05 


59  96 

Plus  huge  backup  inventory 
with  special  pricing  for 
VOLUME  requirements. 
Call  for  a  quotation 


All  Shipments  FCM  or  UPS.  Orders 
under  S1 00.00  add  5%  handling  and 
postage.  Orders  over  S100.00  add  2.5% 
handling  8<  postage.  Mastercharge/Bank- 
americard/COD  accepted  w/25%  deposit. 
California  Residents  add  6%  tax.  Foreign 
Orders  add  8%  handling.  All  parts  prime 
factory  tested  guaranteed.  Same  day 
shipment.  Add  25  cents  for  Data. 


CHAR  GEN/ENCODERS/UARTS 


1482 
1472 


S1883  6.95 

1602B  5.50 

AY51013A  5.50 

AY51015A  9.95 

MM5320  TV  Synch  Gen 
MM5369  Prescaler 
MM5376  Calc  Chip 
CT5001  Calc  Chip 
CT7001  Clock  Chip 
MM5314  Clock  Chip 
MM5316  Clock  Chip 
MM5375  Clock  Chip 
R032513  Lower  Case 
R032513  Uppercase 
AY52376  Keyboard  Encoder 
AY53600  Keyboard  Encoder 
MM6571  Char  gen 
MM6574  Char  gen 
MM6575  Char  gen 


S2350  USRT 
1671B  Astros  29.95 


13.95 
13.95 

7.95 
3.95 
2.95 
2.95 
5.95 
4.95 
4.95 
4.95 
10.95 
9.95 
14.95 
14.95 
14.95 
14.95 
14.95 


SPECIALTY  CHIPS 

34702  Baud  Rate  Gen 
upD372  Floppy  Controller 
upD371  Mag  Tape  Controller 
App  Notes  for  372  Floppy 
WD1771  Floppy  Controller 
AY5  3550  A3A  DVM  Chip 
MK5007  Counter 
AY5  3507  DVM  Chip 
WD  1941  Dual  Baud  Gen 
ICM7208IPI  Ctr  Disp.  Driver 
ICM7045IPI  Stop  Watch  Chip 
MC14411  Baud  Rate  Gen 
CW300Savv  Fen  Gen. 
RF  Modulator 
8500  1  TV  Game  Chip 
MM57100  Game  Chip 
MM53104  Clock 
LM1889  Modulator 
Retnil  pricing  may  vary  from  Mail  Ord 


S15.95 

55.00 
49.95 
6.95 
59.95 
24.95 
6.95 
12.95 
9.95 
16.95 
18.95 
12.95 
1.50 
8.95 
24.95 
16.95 
3.75 
3.95 

Pricing. 


COMPUTER 


P.  O.  BOX  17329 
Irvine,  California  92713 
New  Phone  (714)558-8813 


r»urF»'st 


Our  ru»* 
Santa 


SEPTEMBER  1977 


CIRCLE  INQUIRY  NO.  94 


INTERFACE  AGE  165 


DIGI-KEY  CORPORATION 

Quality  Electronic  Component* 


DON'T  FORGET  OUR 
ISCOUNTS  WHEN  COMPARING  PRICES 


"microprocessors 

Best  Values  Yetl 

i-BIT  CPU,  2  USEC  CYCLE  SI 2.95 

8212    8-BIT  I/O  PORT  $  3.95 

8216    BI-DIRECTIONAL  BUS  DRIVER  S  4.25 

8224    CLOCK  GENERATOR  $  3.95 

8228    SYSTEM  CONTROLLER  $  6.95 

8251     COMMUNICATIONS  INTERFACE  $12.95 

8255    PERIPHERAL  INTERFACE  $11.95 

1702A  2K  EPROM  (256x8)  $  6.95 

2708    8K  EPROM  (1Kx8)  $29.50 

2102-1  IK  RAM  500  NS  $1.79 

SC/MP  5  VOLT  SC/MP  CPU  $  9.95 

2650    MICROPROCESSOR  1 .25  MH-2  CLOCK  40  DIL .  .  $24.95 


8080A  CHIP  SET 


ONE  EACH  8080A,  8212,  8224  and  8228  PLUS 
SIXTEEN  2102-1  's  —  ALL  FOR 


See  Our  Catalog 
For  More 
Diamond  Too/ 


MS54 

$6.58 


Two  5-way  binding  posts 
Size:  4-9/16"  by  5-9/16" 
Kit  form  -  lowest  cost 


Dlgi-Key  Stocks 
the  Entire 
AP  Line 


WSU-30  Regulor  Wrap  ....  $5.95 
WSU-30M  Modified  Wrap  .  .  $6.95 


STRIPS  —  WRAPS  —  UNWRAPS 


CLOCK  MODULES 


The  MA1002  and  MA1010  series  clock  modules  by  Notional  Semiconductor  are  fully  assembled  and  tested 
clocks  using  a  4  digit  LED  display  ond  an  MOS  integrated  circuit  on  the  some  board.  Simply  connect 
switches  and  our  special  transformer  ond  you  hove  a  fully  functioning  clock. 

The  MA1003  clock  module  is  o  fully  assembled  ond  tested  1?  hour  clock  using  o  high  brill'ance  green 
flourescent  display  ond  crystal  time  bose  moking  it  perfect  for  car.  boot  or  other  portable  use.  It 
operates  directly  from  I?  volts  DC  so  no  transformer  is  needed.  Our  price  includes  three  push  button 
switches  for  setting  the  time. 

MA1002As^c^.  '10.50  MA1010A  mZ^SZ^.-.  M3.00 
MA1002A  SET(orrC;r  1I.9S  MA1010A  SET  i^?™'"'" '16.45 
MAI 002C  cLfS^T'  '10.50  MA1010C  Zlmm?  '13.00 
MA1002C  SET  tt££T!T,  '13.95  MA1010C  SET  '16.45 
MA1003  SrtSSf  $24.95 


5"  High  PiflttL 


$49.95 


PRICE  BREAKTHROUGH  ON  74LS' 


74LS00 

.28 

741530 

.28 

74LS90 

.57 

7415157 

.75 

74LS248 

.79 

74L501 

.28 

741S32 

.33 

74LS92 

.57 

7415158 

.75 

74LS249 

.79 

74LS02 

.28 

741537 

.33 

741593 

.57 

7415160 

1.02 

74LS253 

.84 

74LS03 

.28 

741538 

.33 

7415107 

.39 

7415161 

1.02 

7415257 

.75 

74LS04 

.29 

74LS40 

.28 

74LS109 

.39 

7415162 

1.02 

74LS258 

.75 

741505 

.29 

741542 

.67 

7415112 

.39 

7415163 

1.02 

74L5266 

.39 

741508 

.29 

74L547 

.79 

7415113 

.39 

74LS164 

1.02 

74LS283 

.79 

741509 

.29 

74LS48 

.77 

7415114 

.39 

7415168 

1.14 

7415290 

.65 

74LS10 

.28 

741551 

28 

74LS125 

.49 

7415169 

1.14 

7415293 

.65 

74LS11 

.28 

741554 

.28 

74LS126 

.49 

74LS170 

1.73 

74LS365 

.67 

741S12 

.28 

75LS55 

.28 

74LS132 

.81 

741S173 

1.34 

7415366 

.67 

741513 

.47 

74LS73 

.39 

7415136 

.39 

74LS174 

1.06 

7415367 

.67 

74LS14 

1.02 

741574 

.39 

7415138 

.73 

7415175 

84 

74L5368 

.67 

74LS15 

.28 

741575 

.53 

7415139 

73 

7415190 

118 

7415386 

.39 

741520 

.28 

741576 

.39 

74LS151 

.75 

7415191 

1.18 

7415670 

2.34 

74LS21 

.28 

741578 

.39 

74L5153 

.75 

7415196 

.86 

811595 

.77 

74LS22 

.28 

74LS83 

.79 

7415154 

1.10 

7415197 

86 

811596 

.77 

741526 

.33 

74L586 

.39 

7415155 

.75 

74LS247 

.79 

811S97 

.77 

741S27 

.33 

7415156 

.75 

81LS98 

.77 

TOTALLY  ASSEMBLED 
CRT  AT  LOWER 
THAN  KIT  PRICE 


CRT  TERMINAL 

*895°° 


)  Bishop  Graphics  s 


Tho  D/gf-Key  Catalog  fea- 
tures many  more  quality 
Bishop  Graphics  products. 


No.  3365 


'12.50 


Hi  |ffl»«""+ 


INTEGRATED  CIRCUITS 

TTL,  CMOS,  LINEAR 


7400  .21 

7401  .21 

7402  .21 

7403  .21 

7404  .21 

7405  .  21 

7406  .25 

7407  .25 

7408  .  21 

7409  .21 

7410  .21 

7411  .21 

7412  .21 

7413  .25 

7414  .89 

7416  .25 

7417  .25 

7420  .21 

7421  .25 
7423  .35 

7425  .35 

7426  .25 

7427  .33 

7428  .28 
7430  .  21 

7432  .25 

7433  .  30 

7437  .25 

7438  .25 
7440  .21 

7442  .53 

7443  .63 

7445  .70 

7446  .70 

7447  .70 

7448  .70 

7450  .21 

7451  .21 

7453  .21 

7454  .21 

7459  .21 

7460  .21 
7470  .30 

7472  .30 

7473  .30 

7474  .30 

7475  .49 


7476  .32 
7480     .  70 

7482  .70 

7483  .70 

7485  .89 

7486  .28 

7489  2.19 

7490  .44 

7491  .70 

7492  .44 

7493  .44 

7494  .70 

7495  .70 

7496  .70 
74100  1.28 
74107  .30 
74109  .33 

74121  .35 

74122  .44 

74123  .61 

74125  .40 

74126  .40 
74132  .70 
74141  .88 
74145  .70 

74147  1.63 

74148  1.30 

74150  1.16 

74151  .70 

74153  .65 

74154  1.03 

74155  .70 

74156  .70 

74157  .70 

74160  .88 

74161  .88 

74162  .88 

74163  .88 

74164  .96 

74165  1.15 

74166  1.26 
74170  2.64 

74173  1.42 

74174  .98 

74175  .93 

74176  .79 

74177  .79 
74180 


74181 

2.15 

4012  .23 

4520 

1.14 

74182 

.79 

4013  .40 

4527 

1.68 

74184 

2.19 

4014  .96 

4528 

.88 

74185 

2.19 

4015  .96 

4585 

1.23 

74188 

3.50 

4016  .40 

2102-1 

1.79 

74189 

3.50 

4017  1.05 

8080A 

12.95 

74190 

1.23 

4018  1.05 

CA3046 

.75 

74191 

1.23 

4019  .23 

LM2111N 

1.25 

74192 

.88 

4020  1.14 

LM309K 

1.80 

74193 

.88 

4021  1.14 

LM324A 

1.28 

74194 

.88 

4022  .96 

LM340T-5 

1.25 

74195 

.88 

4023  .23 

LM340T-6 

1.25 

74196 

.88 

4024  .84 

IM340T-8 

1.25 

74197 

.88 

4025  .23 

LM340T-12 

1.25 

74198 

1.49 

4026  1.68 

LM340T-15 

1.25 

74199 

1.49 

4027  .40 

LM340T-18 

1.25 

74251 

1.09 

4028  .89 

LM340T-24 

1.25 

74279 

.55 

4029  1.14 

LM3900N 

.88 

74365 

.67 

4030  .23 

LM3909N 

.69 

74366 

.67 

4033  1.51 

MCI  456V 

1.00 

74367 

.67 

4034  3.50 

MCI  458V 

.53 

74368 

.67 

4035  1.14 

MC3302P 

1.15 

8093 

.40 

4040  1.14 

NE536T 

3.24 

8094 

.40 

4041  .79 

NE540L 

2.04 

9095 

.67 

4042  .79 

NE555V 

.48 

8096 

.67 

4043    .  70 

NE556A 

.88 

8097 

.67 

4044  .70 

NE560B 

3.83 

8098 

.67 

4046  1.86 

NE561B 

3.83 

75150 

1.16 

4049  .40 

NE562B 

3.83 

75450 

.88 

4050  .40 

NE565A 

1.25 

75451 

.61 

4051  1.26 

NE566V 

1.28 

75452 

.61 

4052  1.26 

NE567V 

1.36 

75453 

.61 

4053  1.26 

UA709CV 

.44 

75454 

.61 

4060  1.58 

UA710CA 

.44 

75491 

.81 

4066  .79 

UA711CA 

.53 

75492 

.84 

4071  .23 

UA723CA 

.60 

75493 

1.09 

4072  .23 

UA733CA 

.75 

75494 

1.19 

4073  .23 

UA741CV 

.44 

82525 

2.19 

4075  .23 

UA747CA 

.70 

4000 

.23 

4081  .23 

UA748CV 

.49 

4001 

.23 

4082  .23 

UA7805CU 

1.25 

4002 

.23 

4502   .  79 

UA7806CU 

1.25 

4006 

1.23 

4510  1.14 

UA7808CU 

1.25 

4007 

.23 

4511  1.05 

UA7812CU 

1.25 

4008 

.79 

4514  2.80 

UA7815CU 

1.25 

4009 

.44 

4515  2.80 

UA7818CU 

1.25 

4010 

.44 

4516  1.23 

UA7824CU 

1.25 

4011 

.23 

4518  1.14 

LED  DIGITS  and  LAMPS 


FND357  .  375"  Single  Digit.  CC  »1.33 

fNDSOO  .$•'  Single  Digit.  CC  *1.3S 

FND507  .5"  Single  Digit.  CA  »1.33 

FNDSOO  .8"  Single  Digit,  CC  «2.S0 

FND807  .8"  Single  Digit.  CA  »2.30 

NSN373  .  3"  Dual  Digits.  CC  t7.20 

NSN374  .3"  Duol  Digits,  CA  »2.30 

NSN583  .5"  Duol  Digits,  CC  »2.60 

NSN584  .5"  Dual  Digits.  CA  I2.AO 

NSN783  .7"  Duol  Digits.  CC  »3.00 

NSN784  .7"  Duol  Digits.  CA  »3.00 

NSL50S3  T-l  I «  lamp  » 1 .80/ 1 0    » 1 6.00/ 1 OO 

NS15056  T-1V.  lamp  (1.80/10  (16.00/100 


SILICON  TRANSISTORS 


MP53640 . 

.  .16 

1.55/10 

PN5133.  . 

.  .16 

1.55/10 

MPS918.  . 

.16 

1.55/10 

MP53641  . 

.  .16 

1.55/10 

PN5134.  . 

.  .16 

1.55/10 

MPS930.  . 

.16 

1.55/10 

MPS3643  . 

.  .16 

1.55/10 

PN5137.  . 

.  .16 

1.55/10 

MPS2222A 

.16 

1.55/10 

MPS3646  . 

.  .16 

1.55/10 

PN5138.  . 

.  .16 

1.55/10 

MPS2369A 

.16 

1.55/10 

2N3904  .  . 

.  .16 

1.55/10 

PN5139.  . 

.  .16 

1.55/10 

MPS2712. 

.16 

1.55/10 

2N3906  .  . 

.  .16 

1.55/10 

2N5210  .  . 

.  .16 

1.55/10 

MPS2907A 

.16 

1.55/10 

2N4124  .  . 

.  .16 

1.55/10 

DK3055 .  . 

.  68 

6.59/10 

MPS3392. 

.16 

1.55/10 

2N4126  .  . 

.  .16 

1.55/10 

2N3055  .  . 

.  .99 

9.20/10 

MPS3393 . 

.16 

1.55/10 

2N4401  .  . 

.  .16 

1.55/10 

MJ2955.  . 

.  .99 

9.20/10 

MPS3394  . 

.16 

1.55/10 

2N4403  .  . 

.  .16 

1.55/10 

MPF102.  . 

.  .36 

3.35/10 

MPS3395  . 

.16 

1.55/10 

2N4410  .  . 

.  .16 

1.55/10 

2N5457  .  . 

.  .48 

4.50/10 

MPS3563  . 

.16 

1.55/10 

2N5087  .  . 

.  .16 

1.55/10 

MPSA13  . 

.  .28 

2.60/10 

MP53565 . 

.16 

1.55/10 

2N5089  .  . 

.  .16 

1.55/10 

MJ2955 .  . 

.  .99 

9.20/10 

MPS3638  . 

.16 

1.55/10 

PN5129.  . 

.  .16 

1.55/10 

TIP120  .  . 

.  .99 

9.20/10 

ELECTROLYTIC  CAPACITORS 


SEND  FOR  OUR  FREE  CATALOG 

WE  STOCK  A  WIDE  VARIETY  OF 
PARTS  NOT  IN  THIS  AD  PLUS 
MANY  SPECIALLY  PRICED  BARGAINS  I 


5%  CARBON  FILM  RESISTORS 

Va  &  %  WATT  SIZE 

5  pet/value  5C  oa.,  100  pct/valuo  1  *7C  oa, 
lOOO  pct/valuo  1  «2C  oa. 


.47/50V  ...  .08  .65/10 

1/50V  08  .65/10 

2.2/50V  08  .65/10 

3.3/50V  ...  .08  .65/10 

4.7/35V  ...  .08  .65/10 

4.7/50V  ...  .08  .68/10 

10/16V  08  .65/10 

10/25V  08  .65/10 

10/35V  09  .70/10 

10/50V  10  .75/10 

22/1 6V  08  .67/10 

22/25V  09  .70/10 

22/35V  11  .85/10 

22/50V  12  1.00/10 

33/16V  09  .75/10 

33/25V  10  .81/10 

33/35V  13  1.05/10 

33/50V  14  1.13/10 

47/1 0V  09  .71/10 

47/16V  10  .81/10 

47/25V  13  1.05/10 

47/35V  14  1.13/10 

45/50V  15  1.21/10 

100/10V  10  .77/10 

100/16V  11  .85/10 

100/2SV  13  1.10/10 

100/35V  17  1.41/10 


.11  .90/10 

.11  .90/10 

.12  .90/10 

.12  1.00/10 

.12  .95/10 

.12  1.00/10 

.11  .90/10 

.12  1.00/10 

.13  1.10/10 

.14  1.15/10 

.12  1.00/10 

.13  1.05/10 

.15  1.19/10 

.17  1.32/10 

.12  1.00/10 

.14  1.15/10 

.17  1.34/10 

.19  1.52/10 

.13  1.04/10 

.14  1.15/10 

.17  1.30/10 

.19  1.51/10 

.21  1.71/10 

.14  1.13/10 

.17  1.30/10 

.20  1.55/10 

.25  1.93/10 


100/50V  21  1.17/10  .29 

220/10V  13  1.08/10  .18 

220/16V  15  1.16/10  .20 

220/25V  21  1.71/10  .29 

220/35V  25  2.03/10  .35 

220/50V.  .  .  .29  2.35/10  .40 

330/6V  14  1.12/10  .19 

330/1 0V.  ..  .15  1.16/10  .21 

.21  1.66/10  .31 

.23  1.86/10  .38 

.33  2.66/10  .43 

.54  4.30/10  .60 


330/1 6V. 
330/25V . 
330/35V. 
330/50V. 


470/6V. !  ! .'  .15  1.21/10  !20 
470/1 0V. 


470/35V. 
470/50V. 
1000/6V.  . 
1000/10V. 


 21  1.71/10  .31 

470/16V  23  1.81/10  .33 

470/25V  29  2.35/10  .43 

.41  3.27/10  .47 

.54  4.30/10  .75 

.22  1.90/10  .35 

 24  1.96/10  .38 

1 000/1 6V.  .  .29  2.35/10  .43 

1000/25V  .  .  .42  3.33/10  .68 

1000/35V  .  .  .60  4.81/10  .75 

2200/6V  36  2.86/10  .43 

2200/1 0V  ..  .42  3.33/10  .60 

2200/1 6V.  .  .54  4.30/10  .68 

EHHBE 


2.30/10  i 
1.42/10 
1.55/10 
2.35/10 
2.79/10 
3.23/10 
1.48/10 
1.64/10 
2.45/10 
3.07/10 
3.43/10 
4.81/10 
1.61/10 
2.45/10 
2.66/10 
3.43/10 
3.78/10 
6.03/10 
2.76/10 
3.07/10 
3.43/10 
5.42/10 
6.03/10 
3.43/10 
4.81/10 
5.42/10 


TTL  ICs  595  p  $4.00 

Lineor  ICs  957  p  $5.00 

CMOS  74C  256  p  $3.00 

Memory  ICs  592  p  $3.00 

Interface  ICs  464  p  $4.00 

Volt.  Regs.  128  p  $3.00 

Linear  Appl.  1  432  p  $4.00 

Lineor  Appl.  2  246  p  $3.00 

Audio  196  p  $3.00 

M0S/L51  ICs  713  p  $4.00 

CMOS  4000  278  p  $3.00 

Analog  Manual  637  p  $5.95 


WIRE  WRAPPING  WIRE  IN  BULK 

Red  or  Black  30  ga.  Kynar 

100"  $2.00  500'  $8.50  1000'  $15.00 


 W^^kWm  Orders  Accepted  by  Phono  or  Mall 

I  Ban k AM t RICAHO     MaiterCharge  •   Bank-Americard  •   COD  •   Chock   •   Money  Order 
^^TT     P.O.  Box  677.  Thief  River  Fall*.  Minn.  56701  (218)681-6674 


MOLEX  IC 
SOCKET  PINS 


.85/C  8.20/M  38.20/5M  275.00/50M 


50  VOLT  DISCS 


mmwm 


20  go  PVC.  .  2.50/100'  10.00/500' 

22  ga  PVC.  .  2.80/100'  11.25/500' 

24  go  PVC.  .  2.10/100'  8.50/500' 

26  go  PVC.  2. 10/1 00'  8.50/500' 


pf.. 
220  pf.  . 
470  pf.  . 
.001  uf  . 
.0022  uf 
.0047  uf 
.01  uf .  . 
.022  uf  . 
.047  uf  . 
.1  uf ..  . 


.40/10  3.50/C 

.  .40/10  3.50/C 

,  .40/10  3.50/C 

.  .40/10  3.50/C 

.  .40/10  3.50/C 

.  .40/10  3.50/C 

.  .45/10  3.65/C 

.  .50/10  4.00/C 

.  .70/10  5.60/C 

1.35/10  11.50/C 


DIGI-KEY 

CORPORATION 

Quality  Electronic  Components 

P.O.  Box  677  *    Thief  River  Falls,  MN  56701       (218)  681-6674 


1N5226B  3.3v 
lN5227B3.6v 
lN5228B3.9v 
1N5229B  4.3v 
lN5230B4.7v 
lN5231B5.lv 
1N5232B  5.6v 
lN5233B6.0v 
lN5234B6.2v 
lN5235V6.8v 
IN5236B  7.5v 
lN5237B8.2v 
lN5238B8.7v 
lN5239B9.lv 
1N5240B  lOv 
1N5241B  llv 
1N5242B  12v 
1N5243B  13v 
1N5244B  14v 
1N5245B  15v 


15  Sll/C 
.15S11/C 

is  sn  /c 

.15  Sll/C 
.15  Sll/C 
.15  Sll/C 
.15  Sll/C 
.15  Sll/C 
.15  Sll/C 
.15S11/C 
.15  Sll/C 
.15  Sll/C 
.15  Sll/C 
.15  Sll/C 
15  Sll/C 
15  Sll/C 
15  SI  1  C 
.15  Sll/C 
15  Sll/C 
15  Sll/C 


2-56  1/4  Screw  .99/C  7.20/M 

2-56  1/2  Screw  .99/C  7.65/M 

440  1/4  Screw  .55/C  3.60/M 

4-40  1/2  Screw  .60/C  4.05/M 

6-32  1/4  Screw  .65/C  4.40/M 

6-32  1/2  Screw  .75/C  4.B5/M 

8-32  3/8  Screw  .90/C  5.85/M 


8-32  5/8  Screw 
2-56  Hex  Nut 
4-40  Hex  Nut 
6-32  Hex  Nut 
C-32  Hex  Nut 


.99/C  7.00/M 

.55/C  3.60/M 

.55/C  3.75/M 

.60/C  4.00/M 

.60/C  4.1 5/M 


No.  2  Lockwosher  .85/C  5.75/M 

No.  4  Lockwosher  .45/C  3.00/M 

No.  6  Lockwosher  .45/C  3.00/M 

No.  8  Lockwosher  .45/C  3.00/M 
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Z-80  DEVELOPMENT  SYSTEM 
DISC  I/O  KEYBOARD  HANDLER 


by  Richard  E.  Maly 

Quay  Corporation 


The  DISC  I/O  (DISCIO)  routine  is  designed  to  run  on 
the  Zilog  Z-80  Development  System  and  allows  the  user 
to  manipulate  files  using  the  console  keyboard  in  ways 
that  he  cannot  do  it  under  file  maintenance. 

DISC  I/O  is  a  Monitor  Mode  routine  which  permits  key- 
board operation  of  disc  I/O.  The  routine  has  an  ORG  = 
1C80,  and  must  be  moved  and  saved  as  described  in 
QDOS.  Once  the  routine  is  saved,  it  may  be  loaded  using 
DEBUG. 

>  GET    DISCIO    U  (START) 

These  are  two  restart  addresses  from  DEBUG  Mode, 
1C80  and  1C91. 

>J  1C80 

This  restart  address  will  reload  ZDOS  and  initialize  the 
discs.  The  alternate  restart  is: 

>J  1C91 

This  restart  address  will  print  the  message  at  the  begin- 
ning of  the  keyboard  handler,  and  should  be  used  to 
restart  once  ZDOS  is  loaded,  and  files  are  open. 

DISCIO  will  print  a  message  on  entry  and  after  that 
will  only  print  a  prompt  character  ">",  unless  the  com- 
mand "S"  is  entered  or  an  invalid  command  is  entered, 
when  the  START  message  is  printed.  The  DISC  I/O  com- 
mands are: 

D    Returns  to  DEBUG  Mode,  Address  0132H. 

0    Returns  to  OS,  Address  OFEH. 

N    Enter  a  new  File  Name  (See  Below). 

C    Enter  a  Disc  Command  (See  Below). 

S    Print  the  starting  message. 

L    Reload  and  initialize  ZDOS. 

The  first  command  to  DISC  I/O  should  be  a  file  definition: 

N    NAME    EXT    UNIT  ADDRESS 

NAME  =  Users  File  Name. 
EXT  =  File  Type  ;  A-E  are  8  sector  records. 
;  (1K  bytes),  F-T  are  1  sector  print  records. 
U-Z  are  1  sector  records. 

ADDRESS  =  Start  of  User  Buffer  in  HEX  where  data 
is  to  be  read  or  written. 

Once  a  file  is  defined,  commands  may  be  used. 


SB*  Skips  back  N  records. 

OPEN  Open  a  file. 

WN*  Write  N  records  (insert). 

WR*  Replace  current  record. 

Files  marked  *  must  have  a  number  of  records  speci- 
fied in  the  command. 

ASSEMBLY  PROGRAM  LISTING 


LOC       OBJ  CODF 


DISCIO  LISTIN 
STMT    SOUHCF  STATEMENT 


1CR0 
ICH3 
ICR* 
1C88 
ICHB 
ICBE 
IC9I 
IC94 
IC97 
IC9A 
I  C9B 
IC9D 
ICA0 
ICA2 
1CA5 
1CA7 
ICAA 
ICAC 
ICAF 
ICBI 
1CB4 
ICB6 
ICB9 
ICBB 
ICBE 
ICBF 
ICC  I 
1CC2 
1CC3 

1CCS 
1CC9 
1CCD 
1CCF 
1C02 
1CD5 
1CD7 
ICDA 
1CDC 
ICDE 
ICE0 
ICE2 
1CE3 
1CE4 
1CE6 


CDF30A 
3F0H 
32 SC  I  F 
2  1  SC  I  F 
CDF 7  I  0 
C39  I  IC 
2  I RB  I  E 
0 I  3900 
CD3006 
FF 

FF4F 

CAF2  IC 

FF4F 

C AF  FAB 

FE44 

CAE6IC 

FE48 

CACDIE 

FES3 

CA9I IC 

FE4C 

CA80 IC 

FE43 

C29I IC 

DF 

FDE5 


DD2I3DIE 

FD2I44IE 

0607 

I  10300 

DDBE00 

2003 

C3E0IC 

DD23 

FD19 

10F2 

DDE  I 

Dl 

CI 

FDE9 
2IC4IE 


HHH  I 
HH02 
HHH3 
HUH  4 
HHH  S 
HHH  6 
HHH  7 
H0HK 
HHH9 
HH  I  H 
HH  I  I 
HH  I  2 
HH  I  3 
HH  I  4 
HH  I  5 
HH  I  6 
HH  1  7 
HH  I  R 
0019 
0020 
0021 
HH22 
0023 
0024 
HH  2  S 
002* 
0027 
002H 
0029 
0030 
0031 
0032 
0033 

0034 

0035 
0036 
0037 
0038 
0039 
0040 
004  I 
0042 
0043 
0044 
0045 


J    (JIIAY  COKPOKATION 
>    r-.O.    HOX  386 
I    FKFFHOLD.    N.J.  H772H 
I 

1    'IK  JTT  FN    BY  K.F.MALY 

I    THIS   ROUTINE   HUNS    IN    ZRH   DEV'FLOPMFNT    SYSTEM  MON 
I    MOOF   AND  MUST   BE  MOVFD   TO  HCR0 
I    THEN   SAVFD  BEFOK    IT   'VILL  KIM 
J    USF  GFT  DISCIO   II   (STAKT)    TO  00 
»    THIS    IS   A   KFYBOAKD   COMMAND    HAN  DL  FK 
»    TO   USF  ZDOS   IN  MONITOK  MODF. 

OKO  ICHHH 
RFGIN   CALL  LOAD 
LD   A  HRH 
LD    (CMND)  A 
LD    HL  CMND 
CALL  MDOS 
JP  STAKT 
STAKT  LD   HL  MSG0 
LD   BC  END0 
CALL  PUTMSG 
INPUT  KST  GET 


CP    'N  • 

JP   Z  FILF0 


0049 
0050 
0051 
00  52 
0053 
0054 
0055 
0056 
0057 
0058 


JP   Z  DFBUC 
CP    1 H ' 
JP  Z  HELP 
CP  'S' 
JP  Z  STAKT 
CP  'L' 
JP   Z  BEGIN 
CP    *C  ' 
JP  NZ  STAKT 
RST  GETCHR 
PUSH  IY 
PUSH  BC 
PUSH  DE 
PUSH  IX 

LD    IX   TBLI  I 
LD    IY  TBL2  I 
LD  B  7 
LD  DE  INCH 
CMD  CP  (IX-t-0) 

JR  NZ  CMDI -$ 
JP  GOT  IT 
CMDI        INC  IX 
ADD   IY  DE 
DJNZ  CMD-S 
GOT  IT  POP  IX 
POP  DE 
POP  BC 
JP  (IY) 
DEBUG  LD   HL  MSGI 


GET 
NFW  FILE? 
I  YFS 

»    GOTO  OS 

»    GOTO  DEBUG 


COMMAND 


I    NOT   A    VALID  CMND 


GFT  CMND  CODES 
GET  CMND  JUMPS 


;    DECODE  THE  COMMAND 


C    CMD  #RECORDS 

ICE9 
ICFC 

0 10500 
CO3006 
C33201 

0059 
00  60 
0061 

LD   BC    END  1 
CALL  PUTMSG 
JP  0I32H 

alid  Z-80  development  system  disc  commands  are: 

ICFF 
1CF2 
ICF3 

DF 

0  60  6 

DD2I 631 F 

00  62 
0063 

0064 

FILF0   KST  GETCHR 
LD   B  6 
LD    IX  FNAMF 

CREATE 

Creates  a  new  file. 

ICF5 
ICF9 
1CFB 

FE20 
2808 

0065 
0066 

FILEI   CP  20H 

JR    Z    BLANK  -  $ 

CLOSE 

Closes  an  open  file. 

ICFD 
ID00 

DD7700 
23 

0067 
00  68 

LD    (IX)  A 
INC  HL 

ERASE 

Erases  a  file. 

1D01 
IDH2 

7F 

DD23 

00  69 
0070 

LD   A  (HL) 
INC  IX 

DJNZ  FILEI-S 

DELETE* 

Deletes  records  within  a  file. 

ID04 
ID06 
ID08 

I0F3 
1  80  7 
DD7700 

007  1 
0072 
0073 

JK  TYPE-S 
BLANK   LD    (IX)  A 

RDN* 

Reads  next  N  records. 

1D0B 
1D0D 

DD23 
I0F9 

0074 
0075 

INC  IX 

DJNZ    BLANK  - S 

RCR* 

Reads  current  record. 

ID0F 
1010 

DF 

3269IE 

0076 
0077 

TYPE     RST  GETCHR 

LD   (FTYPE)  A 

RPR 

Reads  previous  record. 

ID  1  3 
10  14 
ID  1  7 

DF 

326AIE 
D7 

0078 
0079 
0080 

RST  GETCHR 
LD    (DUNIT)  A 
RST  GFTNK 

REW 

Rewinds  to  beginning  of  file. 

IDI  8 
ID  IC 

ED535E1 E 
C39AIC 

008  1 
0082 

LD    (DADDR)  DF 
JP  INPUT 

SF* 

Skips  forward  N  records. 

IDI  F 
ID20 

23 
7F 

0083 
0084 

CLOSE   INC  HL 

LD   A  (HL) 

1  LOAD   THE  ADDRESS  OF   THE  DATA 


SEPTEMBER  1977 


INTERFACE  AGE  167 


SOFTWARE  SECTION 


SOFTWARE  DEVELOPMENT 


ID2  1 

FE52 

0085 

CP    '  R  * 

1D23 

2808 

0086 

JR   Z  CREATE- 

ID2  5 

3F  1  0 

0087 

LD   A  10H 

1D27 

CDDC ID 

0088 

CALL  QDOS 

ID2A 

C39A1C 

0089 

JP  INPUT 

1D2D 

3E0E 

0090 

CREATE 

LD   A  0EH 

ID2F 

CDDC 1 D 

009  1 

CALL  QDOS 

ID32 

C39A 1 C 

0092 

JP  INPUT 

1  03  S 

23 

0093 

DELETE 

INC  HL 

i  n  3  6 

7E 

0094 

LD   A    ( HL ) 

1D37 

FF.45 

0095 

CP    *  E  ' 

10  39 

C29A 1 C 

0096 

JP  NZ  INPUT 

1D3C 

23 

0097 

INC  HL 

ID3D 

7E 

0098 

LD   A  (HL> 

ID3E 

FF4C 

0099 

CP 

'L  * 

1D40 

C29A 1 C 

0  1  00 

JP  NZ  INPUT 

ID43 

3E26 

0  10  1 

LD  A  026H 

ID45 

CDDCID 

0  102 

CALL  QDOS 

1D48 

C39AIC 

010*3 

JP  INPUT 

10  OH 

0  60  4 

0  104 

ERASE 

LD  B  04 

1D4D 

DD2 1 C9  1  E 

0  105 

LD   IX  TBL3 

ID5I 

23 

0  10  6 

RASE  1 

INC  HL 

ID  52 

7E 

0  107 

LD  A  (HL) 

1  D53 

DDBF.00 

0  108 

CP  (IX*0) 

ID56 

C29A IC 

0  109 

NZ  INPUT 

ID59 

DD23 

0  110 

INC   I X 

in^n 

'o 

DJNZ  RASF1  -' 

ID5F 

rnnr 

a  i  t 

CALL  QDOS 

->QA 

?!  Je 

JP  INPUT 

_  _  _  ^ 

LD   A  0CH 

CDDC  1  D 

0116 

CALL  QDOS 

1D6A 

C39AIC 

0117 

JP  INPUT 

ID6D 

23 

0  118 

READ 

INC  HL 

ID  6F 

7E 

0119 

LD  A  (HL) 

ID6F 

FE44 

0  1  20 

CP   '0  • 

1  D7  1 

280F 

0121 

JR  Z   RDN- % 

ID73 

FE45 

0  1  22 

CP  'E* 

1D75 

28  1  3 

0  123 

JR  Z  REW-S 

1077 

FE43 

0  1  24 

CP   'C  • 

1079 

281  7 

0  125 

JR  Z  RCR-S 

ID7B 

FE50 

0  126 

CP    *  P  * 

ID7D 

28  IB 

0127 

JR  Z  RPR-S 

1  D7F 

C39A 1 C 

0  1  28 

JP  INPUT 

1  082 

3E 1  8 

0  1  29 

RON  LD 

A    1 8H 

1D84 

CDDC 1 D 

0  1  30 

CALL  QDOS 

1087 

C39AIC 

0  131 

JP  INPUT 

I08A 

3EI  6 

0132 

REM 

LD  A  I6H 

108C 

CDDC 1 D 

0  1  33 

CALL  QDOS 

ID8F 

C39AIC 

0  1  34 

JP  INPUT 

1092 

3E  1  A 

0  13  5 

HCH 

LD  A  IAH 

ID94 

CDDC 1 D 

0  136 

CALL  QDOS 

1D97 

C39AIC 

0  1  37 
0  1  38 

t 

JP  INPUT 

ID9A 

3EIC 

8  1  39 

RPR 

LD  A  ICH 

ID9C 

CDDC  1  D 

0  1  40 

CALL  QDOS 

ID9F 

C39A 1 C 

014  1 

JP  INPUT 

1DA2 

23 

0  1  42 
0  1  43 

SK  I  P 

INC  HL 

IDA3 

7E 

0  1  44 

LD  A  (HL> 

FE46 

0  145 

CP    '  F  ' 

IDA  6 

2807 

0  14  6 

JR  Z  FWD-S 

IDA8 

FE42 

0147 

CP    *B  ' 

1DAA 

280B 

0  1  48 

JR  Z  BACK-S 

IDAC 

C39A 1 C 

0  1  49 

JP  INPUT 

1  DAF 

3E  1  E 

0  1  50 

FWD 

LD  A    1  EH 

IDB  1 

CDDC 1 D 

0  151 

CALL  QDOS 

1DB4 

C39A  1  C 

0  1  52 
0  1  53 

JP  INPUT 

3E20 

0  1  54 

BACK 

LD  A  20H 

moo 

CDDC 1 D 

0  1  55 

CALL  QDOS 

innr 

C39A 1 C 

0  1  56 

JP  INPUT 

no 

23 

0  1  57 

WRITE 

INC  HL 

IDC0 

7E 

0  1  58 

LD  A  (HL) 

IDC  1 

FE4E 

0  1  59 

CP    *N  ' 

IDC3 

2807 

0  1  60 

JR  Z  WNEXT-J 

1  DCS 

FE52 

0  161 

CP    *R ' 

|'dC9 

280B 

0  1  62 

JR  Z  REPL-S 

C39A  1  C 

0  1  63 

JP    INPUT  ) 

IDCC 

WN  EXT 

IDCE 

CDDCID 

01  65 

CALL  QDOS 

ID01 

C39A1C 

01  66 

JP 

INPUT 

IDD4 

3E22 

01  67 

REPL 

LD  A  22H 

1DD6 

CDDCID 

0  1  68 

CALL  QDOS 

IDD9 

C39AIC 

01  69 

JP  INPUT 

I  DOC 
IDDF 
IDE0 
IDEI 
IDE4 
IDE7 
IDEA 
IDEC 
IDEE 
IDF2 
IDF5 
IDF8 
IDFB 
IDFF 
IE01 
IE04 
IE06 
IE07 
IE09 
IE0D 
I C 1 0 

lEte 

IE1  5 
IEI8 
IEIB 
IEIE 
I  E  I  F 
1F2I 
IE23 
IE25 
IE27 
1E2A 
IE2C 
IE2E 
IE30 
IE3I 
IE33 
IE36 
IE38 
1E3A 


I    G  DO  IT 


I   MAKE  SURE   ITS  REALLY  DELETE 


IS  ERASE  SPELLED  OUT? 


I    READ  NEXT  N  RECORDS 


J    READ  CURRENT  RECORD 


READ  PREVIOUS  RECORD 
NOT  A  VALID  READ  REQ 


I    SKIP  FORWARD 


SKIP  BACK 

INVALID  SKIP  REQUEST 


D7 
7B 

3262IE 
2  I 5C  1  E 
CD0013 
0  602 
3E00 

DD2I 7FI E 

2  I  62  I  E 

CDIFIE 

2I73IE 

0 I0E00 

CD3006 

3A6BIE 

FE00 

C8 

3E00 

D02I 89IE 
21 6BIE 
0  602 
CDIFIE 
2181  IE 
0 I0A00 
CO3006 
C9 

ED6F 

FE0A 

380C 

C637 

DD7700 

DD23 

3E00 

I0EF 

C9 

C630 

DD7700 

DD23 

3E00 

I0E3 


INSERT  N  RECORDS 


I  REPLACE  CURRENT  RECORD 
INVALID  WRITE 


0171  ITHIS   IS  THE  END  OF  THE  COMMAND  ROUTINE 

0172  ^HEADING  <DISC  HANDLER  FOR  ZDOS> 

0173  iNOTE: : : : 

0174  I    TO  CALL  QDOS  LD  A  COMMAND  CODE,  LD 

0175  QDOS  LD    (CMND)   A   I    0  'RECORDS 

0176  RST  GETNR 

0177  LD  A  E 

0178  LD    (NRECOR)  A 

0179  LO  HL  CMND 

0180  MDOS  CALL  ZDOS 

0181  LD  B  02 

0182  LD  A  0 

0183  LD    IX  MSG4 

0184  LD  HL  NRECOR 

0185  CALL  HEX 

0186  LD  HL  MSG3 

0187  LD  BC  END3 

0  188  CALL  PUTMSG      'OUTPUT   0  RECORDS 

0189  LD   A  (DERROR) 

0  190  CP  0 

0191  RET  Z  I    RETURN  NO  ERROR 

0192  LD  A  0 

0193  LD    IX  MSG6 

0  194  LD  HL  DERROR 

0195  LD  B  02 

0  196  CALL  HEX 

0197  LD  HL  MSGS 

0  198  LD  BC   END  5 

0199  CALL  PUTMSG       JOUTPUT   ERROR  CODE 

0200  RET         ) ERROR  RETURN 

0201  HEX     RLD     JCONVERT  HEX  TO  ASCII 

0202  CP  0AH     JNUMBER<=  9 

0203  JR  C  NBR-S 

0204  ADD  A  037H 

0205  LD   (IX)  A 

0206  INC  IX 

0207  LD  A  0 

0208  DJNZ  HEX-S 

0209  RET 

0210  NBR   ADD  A  030H 
021  I  LD   (IX)  A 

0212  INC  IX 

0213  LD  A 

0214  DJNZ 


IE3C 
IF  3D 
IE44 

IE47 
1E4A 
1E4D 
1E50 
IE  53 
IE56 
1E59 

IE5C 
IE5D 
IE5E 
IE62 
1E63 
IE  69 
IE6A 
IE6B 
IE73 
IE7F 

IE8I 
IE  89 


1FHB 
1FC4 
IEC9 


IECD 
IED0 
IED3 
IED6 
IED9 
IEDC 
I  ED  F 
IEE2 

IF04 


C3351D 
C34B1D 
C3651D 
C36D1D 
C3A21D 
C3BF1D 
C39A1C 


4F3D4F53 
44454255 
5241 5345 


2IE2IE 
0 12200 
CD3006 
2I04IF 
01 1D00 
CD3006 
C39A1C 
4E20464F 

4320464F 


0215  RET 

0216  TBL1    DEFM  'CDEORSW 

0217  TBL2  JP  CLOSE 

0218  INCR   EQU  S-TBL2 

0219  JP  DELETE 

0220  JP  ERASE 

0221  JP  OPEN 

0222  JP  READ 

0223  JP  SKIP 

0224  JP  WRITE 

0225  JP  INPUT 

0226  •HEADING     ZDOS  VECTOR  AND  TABLES 

0227  CMND  DFFS  I 

0228  DFV  DEFB  03H 

0229  DADDR  DEFS  4 

0230  NRECOR   DEFS  I 

0231  FNAMF  DEFS  6 

0232  FTYPE  DEFS  I 

0233  DUN  1 T  DEFS  I 

0234  OERROR  DEFS  8 

0235  MSG3  DEFM    '*   RECORDS   ■  ' 

0236  MSG4  DEFS  2 

0237  END 3  EQU  $ -MSG3 

0238  MSG5  DEFM    ' ERROR   #  * 

0239  MSG6  DEFS  2 

0240  ENDS   FOU  S-MSG5 
024  I  I 

0242  l      MESSAGES  ••• 

0243  I 

0244  MSG0  DEFM    '0=0S,    D=DEBUG,   N=NEW   FILE,  C=COMMANO, 

0245  END0   EQU  S-MSG0 

0246  MSGI    DFFM  'DEBUG* 

0247  END  I    EQU  S-MSGI 

0248  TBL3  DFFM  'RASE' 

0249  PUTMSG  EQU  0630H 

0250  GFT   EQU  03HH 

0251  GETCHR  EQU  0  1  8H 

0252  GETNR  EQU  0I0H 

0253  BFR   EQU  0C7 IH 

0254  INPTR   EQU  0CS3H 

0255  LOAD    EQU  0AF3H 

0256  ZDOS  FOU    I 300H 

0257  OS  EQU  0FEH 

0258  HELP  LD  HL  MSG2 

0259  LD  BC  END2 

0260  CALL  PUTMSG 

0261  LD  HL  MSG7 

0262  LD  BC   END 7 

0263  CALL  PUTMSG 

0264  JP  INPUT 

0265  MSG2  DEFM    'N   FORMAT  >N  NAME  EXT  UNIT  BUFADDR  * 

0266  END 2   EQU  S-MSG2 

0267  MSG7  DEFM    'C   FORMAT  >C  COMMAND   #RECORDS  1 

0268  END  7    EQU  S-MSG7 

0269  END 


HACK        IDB7   0  I  54   0  148 
HFGIN      IC80  0014  0035 
BFR         0C7I  0253 
BLANK      ID08  0073  0066  0075 
CLOSF      IDIF  0083  0217 
CMD  ICD2  0048  0053 

CMOI        ICDA  0051  0049 

CMND        IE5C  0227  00  16  00  17  0  175  0  179 
CREATF   ID2D  0090  0086 
DADDR      IE5E  0229  0081 
DEBUG     ICE6  0058  0029 
DELETE    ID35  0093  0219 
DERROR    IE6B  0234  0189  0194 
DEV         IF5D  0228 
DUN  IT      IF6A  0233  0079 
0039  0245  0021 
0005  0247  0059 
0022  0266  0259 
000F  0237  0187 
000A  0240  0198 
001D   0268  0262 
ID4B   0104  0220 
ICF2  0062  0025 
1CF9  0065  0071 
IE63  0231  0064 
IF69  0232  0077 
I  DAF  0150  0146 
0038  0250  0023 
GFTCHH  0018  0251    0038  0062   0076  0078 
GETNR     00  10  02  52  0080  0  176 
1CE0  00  54  00  50 
IECD  0258  0031 

IEIF  0201    0185  0196  0208  0214 
0003  0218  0047 
0C53  0254 

IC9A  0023  0082  0089  0092  0096  0100  0103  0109  0114  I 
0134  0137  0141    0149  0152  0156  0  163  0166  I 
0AF3  0255  0014 
IDE7  0180  0018 
IF8B  0244  0020  0245 
IEC4  0246  0058  0247 
IEE2  0265  0258  0266 
1E73   0235  0186  0237 
1E7F   0236  0183 
IE8I    0238  0197  0240 
IF89  0239  0193 
1  F04  0267  0261  0268 
IE3I    0210  0203 
NR FCO K    IE62  0230   0  178  0  184 
OPFN       ID65  01 15  0221 
OS  00FF  0257  0027 

PUTMSG  0630  0249  0022  00  60  0188  0199  0260  0263 

IDDC  0175  0088  0091    0102  0|)3  0116  0  130  0133  0136  0140  0151  0155 


FND0 

END  I 

FN02 

END  3 

FND5 

END7 

FRASF 

FILE0 

FILEI 

FNAME 

FTYPE 

FWD 

GFT 


GOT  IT 

HELP 

HFX 

INCR 

INPTR 

INPUT 

LOAD 
MDOS 
MSG0 
MSGI 
MSG2 
MSG3 
MSG  4 
MSG  5 
MSG6 
MSG  7 
NBR 


(JOOS 


I  17  0128  0131 
1  69  022  5  02  64 


DJNZ  HEX-S 


165  01 68 

RASFI  ID51    0106  Mill 

RCR  ID92  0135  0125 

RON  ID82  0  129  0121 

READ  1D6D  0118  0222 

REPL  IDD4  0167  0162 

REW  1D8A  0132  0123 

RPR  1D9A  0139  0127 

SKIP  IDA2  0  142  0223 

START  IC9I    0020  00  19  0033  0037 

TBLI  1E3D  021 6  0044 

TBL2  IE44  02  17  0045  02  18 

TBL3  IEC9  0248  0105 

TYPE  ID0F  0076  0072 

WNEXT  IDCC  01  64  0160 

WRITE  1  DBF  01 57  0224 

ZDOS  1300  0256  0180 


168  INTERFACE  AGE 


SEPTEMBER  1977 


S.D.  SALES  CO.  P-o.  box  28810  -e  Dallas,  texas  75228 


★  Imsai  -  Altair  "A"  Compatible  Kits  ★ 

Dealer  inquiries  welcome  on  these  items: 


Z-80  CPU  BOARD 

From  the  same  people  who  brought  you  the  S89.95  4K  RAM  KIT.  We  were  not  the  first 
to  introduce  an  Imsai/Altair  compatible  Z-80  Card,  but  we  do  feel  that  ours  has  the  best 
design  and  quality  for  the  lowest  price!  The  advance  features  of  the  Z-80  such  as  an 
expanded  set  of  158  instructions,  8080A  software  compatibility,  and  operation  from  a 
single  5VDC  supply,  are  all  well  known.  What  makes  our  card  different  is  the  extra  care  we 
took  in  the  hardware  design.  The  CPU  card  will  always  stop  on  an  M1  state.  We  also 
generate  TRUE  SYNC  on  card,  to  insure  that  the  rest  of  our  system  functions  properly. 
Dynamic  memory  refresh  and  NMI  are  bought  out  for  your  use.  Believe  it  or  not,  not  all 
of  our  competitors  have  gone  to  the  extra  trouble  of  doing  this.  As  always  this  kit  includes 
all  parts,  all  sockets,  and  complete  instructions  for  ease  of  assembly.  Because  of  our  past 
experience  with  our  4K  kit  we  suggest  that  you  order  early.  All  orders  will  be  shipped  on 
a  strict  first  come  first  served  basis.  Kit  includes  Zilog  Manual  and  all  parts.  Kit  shipped 
with  2  MHZ  crystals. 

Z-80  Chip  &  Manual  -  $49.95;  Add  $5.00  for  Z-80A 
Z-80  Manual  -  $7.50  Separately. 

Complete  kit  -  $149. 


4K  LOW  POWER  RAM 

IMSAI  AND  ALTAIR  8080  PLUG  IN  COMPATIBLE.  USES  LOW 
POWER  STATIC  21L02  -  1  500ns.  RAM's.  FULLY  BUFFERED, 
DRASTICALLY  REDUCED  POWER  CONSUMPTION,  ON  BOARD 
REGULATED,  ALL  SOCKETS  AND  PARTS  INCLUDED.  QUAL- 
ITY PLATED  THROUGH  PC  BOARD.    For  250  ns  RAM's  add  $10. 


THE  WHOLE 

WORKS 


$89.95 
kit 


NEW!  DESIGN  CONSOLETTE  KIT  -  $89.95 

S.D.  Sales  announces  the  inexpensive  way  to  beat  the  wire  wrap  jungle.  Our  latest  kit  gives  you  I  24  solderless  quick  connect  terminals,  enough 
for  eight  16  pin  ICs  and  provides  50  x  8  common  buss  matrix.  Has  regulated  +5VDC  and  +/-  1  5VDC,  all  at  1  AMP.  Voltage  regulation  at  100r;. 
Also  includes  a  pulse  generator  variable  from  lOhz  to  50mhz  and  .01  sec.  to  100  nano  seconds.  Generator  output  is  +5V.  In  kit  form  only  and 
includes  all  parts,  sockets:  front  panel  measures  7%wxS%n^  and  hardware,  case  not  available. 


CAR/BOAT  KIT  M0 
$34.95 

%wi  to  t/m  8au/ 


MUSICAL  HORN 

Musical  Horn  kit  for  car,  boat  or  home.  Plays  any  tune  from  Mozart  to  Led  Zeppelin. 
Change  tunes  in  seconds;  complete  solid  state  electronics.  Standard  or  custom  tunes 
available  at  S6.95  each.  (You  supply  the  sheet  music  -  we  supply  electronics  for  your 
favorite  tune.)  One  song  supplied  with  original  order.  Standard  tunes  available:  DIXIE 
-  EYES  OF  TEXAS  -  ON  WISCONSIN  -  YANKEE  DOODLE  DANDY  -  NOTRE 
DAME  FIGHT  SONG  -  PINK  PANTHER  -  AGGIE  WAR  SONG  -  ANCHORS 
AWAY  -  NEVER  ON  SUNDAY  -  BRIDGE  OVER  RIVER  QUI  -  CANDY  MAN- 
Standard.2  inch  8  ohm  speaker  supplied.  Power  horn  available  for  car/boat  kit. 


HOME  KIT 

$26.90 

Kit  includes  speaker  which  operates 
from  your  door  bell.  When  door  bell 
is  pushed  your  favorite  tune  is  played. 
Car/boat  kit  includes  speaker  which 
operates  from  car/boat  horn  ring. 
Allow  4  weeks  delivery  on  both  kits. 


JjMU  QimMtj! 

$9.95  kit 


6  DIGIT  ALARM  CLOCK  KIT 

We  made  a  fantastic  kit  even  better.  Redesigned  to  take  advantage  of  the  latest  advances  in  IC  technology.  Features:  Litronix  Dual  '/?"  displays,  Mostek 
50250  super  clock  chip,  single  I.C  segment  driver,  SCR  digit  drivers.  Greatly  simplified  construction.  More  reliable  and  easier  to  build.  Kit  includes  all 
necessary  parts  (except  case).  For  P.C  board  add  S3. 00;  AC  XFMR  add  SI  .50.  Do  not  confuse  with  Non-Alarm  kits  sold  by  our  competition!  Eliminate 
the  hassle  -  avoid  the  5314!  NEW!  WITH  JUMBO  LED  READOUTS! 


1000  MFD 

Filter  Caps 
Rated    35   WVDC  Up- 
right   style    with  PC 
leads.  Most  popular  val- 
ue for  hobbyists. 


4/$1.00 


SLIDE  SWITCH 
Assortment 
Our  best  seller.  Includes 
miniature  and  standard 
sizes,  single  and  multi- 
position  units.  All  new. 


12/$1.00 


POWER 
RESISTOR 
15  OHM 
25W 
BY 

CLAROSTAT 

75$  ea. 


RESISTOR 
ASSORTMENT 

'/4W  5%  &  10%  PC 
leads.  A  good  mix  of 
values!  Special! 


200/$2. 


P.C  LEAD 
DIODES 
1N4148/1N914 

100/$2. 

1N4002 -  1A 
100  PIV 

40/$1. 


THERMISTORS 
MEPCO-NEW! 
1.5K  OHM 

5/$1.00 


DISC  CAP 
ASSORTMENT 

P.C.  Leads.  At  least 
10  different  values. 
Includes  .001,  .01,  .05 
plus  other  standard 
values. 

60/$1.00 


AMD-1702A 

FACTORY  PRIME  UNITS!  BRAND  NEW! 
1.5  Micro-Seconds  Access  Time. 

10/$40.  $4.95  ea. 


*     Sfetidf  * 


3.579545 
MHZ  Time 
Base  Crystal 
$1.25 


28  PIN  SOCKETS 
3  for  $1.00 


IC  s  from  XEROX 

1402  A  Shift  Regulator  -  50c 
MH0025CN  -  55c 


6^. 


7400 

-  9c 

7430 

-  9c 

7493  - 

26c 

7402 

-  9c 

7440 

-  9c 

74121 

-22c 

7404 

-  9c 

7437 

-10c 

74123 

-32c 

7406 

-11c 

7438 

-10c 

74151 

-  9c 

7407 

-11c 

7451 

-  9c 

74155 

-22c 

7410 

-  9c 

7474 

-16c 

74193 

-35c 

7416 

-13c 

7475 

-24c 

8233  - 

-35c 

7420 

-  9c 

7486 

-16c 

Intel  - 

1302  -  45c 

CALL  IN  YOUR  BANK- 
AMERICARD  OR  MASTER 
CHARGE  ORDER  IN  ON  OUR 
CONTINENTAL  UNITED  STATES 
TOLL  FREE  WATTS  LINE: 


Texas  Residents  Call  Collect: 

214/271-0022 
1-800-527-34B0 


11,000  MFD 
50WVDC 
Computer  Grade  Cap 
S3. 00  each 


39  MFD 
16  V  Mallory 
Electrolytic 
15forS1.00 


FACTORY  PRIME! 
21L02-1 

Not  only  are  our  RAM'S  faster  than  a  speeding  bullet  but  they 
are  now  very  low  power.  We  are  pleased  to  offer  prime  new 
21L02-1  Low  Power  and  Super  Fast  RAM's.  Allows  you  to 
STRETCH  your  power  supply  farther  and  at  the  same  time  keep 
the  wait  light  off! 

500ns  8/$12.95 
250ns  8/$15.95 


MK50397-S8.95 


S  D  Sales  Exclusive!  Elapsed  time  IC.  Specially  modified  six  digit  counter  circuit  to  measure 
59  min.,  59  sec.  99/100  sec.  Perfect  for  dark  room  timers,  chess  timers  or  any  timing  applications. 
Supplied  with  data  sheet  and  applications. 


MOS  6  Digit  Up/Down  Counter 

40  PIN  DIP.  Everything  you  ever  wanted  in  a  counter  chip.  Features:  Direct  LED  segment  drive, 
single  power  supply  (12  VDC  TYPE),  six  decades  up/down,  pre-loadable  counter,  separate  pre- 
loadable  compare  register  with  compare  out-put.  BCD  and  seven  segment  outputs,  internal  scan 
oscillator,  CMOS  compatible,  leading  zero  blanking.  1MHZ.  count  input  frequency. 

$12.95  


TERMS: 

Mom/  ^>oxk 


NO  COD'S.  TEXAS  RESIDENTS 
ADD  5%  SALES  TAX.  ADD  5% 
OF  ORDER  FOR  POSTAGE  & 
HANDLING.  ORDERS  UNDER 
$10.00  ADD  75c.  FOREIGN 
ORDERS  -  U.S.  FUNDS  ONLY! 


Orders  over  $15.  -  Choose  $1.  FREE  MERCHANDISE! 
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MICRO- 
MARKET 


POLY-88 
IMSAI 
SEALS 
IMSAI 
IMSAI 
IMSAI 

Check  our  prices  on  your  needs.  We  will  not  be 
UNDERSOLD! 

AAAA  Computer  How's 
1477  Barrington,  Suite  17 
W.  Los  Angeles,  C A  90025     (21 3)  477-8478 


COMPUTER  HOBBYISTS! 
Nationwide  Classified 
Advertising  Newsletter 
Buy  &  Sell  Hardware  &  Software 
new/used/unique/low-cost 

$3.75  for  18  issues. 
Free  sample  issue  on  request. 
ON_LINE  Newsletter 
24695  Santa  Cruz  Hwy,  Lot  Gatoi,  Ca.  96030 


vdntAoducto/ty  ©jje* 
POLY-88  Sys  2  $550 

IMSAI  22  Slot  $600 

SEALS  8KSC-Z  $250 

Check  our  prices  on  your  needs.  We  will  not  be 
UNDERSOLD! 

AAAA  Computer  How's 
1477  Barrington,  Suite  17 
W.  Los  Angeles,  C A  90025     (21 3)  477-8478 


QOU1U  PLORJDA 


Authorized  Dealer: 
IMSAI,  Southwest,  Cromemco,  CSC,  Vector  and  others 
Books,  Magazines,  Newspapers,  Service  and  Supplies 
University  Shopping  Center 
1238A  South  Dixie  Highway 
Coral  Gables,  Fla.  33146 
(305)  661-6042 


THE  COMPUTER  CORNER 

"Brains  are  our  Business" 
V  IMSAI  8080.  POLY  88.  Processor  Tech 
v   Books.  Magazines.  TTY  Supplies.  Brain  Games 
Hours:  10-6  pm  daily  It  8ef.;  Thurs.  10-9  pm 
White  Plains  Mall.  200  Hamilton  Ave. 

WHITE  PLAINS.  NY  10601 

Telaphone:  (914)  949  DA  TA 


End  your  video  display  problems 
quickly  with  a  PIXE'VERTER 


PXV-2A  S8  D0     Order  by  phone 


DAKOTA  CITY.  NEBR    6873 f 


BDCC 

Now  offering 

LIMITED  yearly  subscriptions  to  exclusive  BASIC  language 
computer  program  catalogs.  Each  catalog  will  give  descrip- 
tions and  prices  of  the  programs  available.  Programs  cover 
mathematics,  statistics,  games,  etc.  For  a  subscription  price 
of  $10.00  you  will  receive  one  catalog  every  other  month  lor 
one  year.  Send  check  or  money  order  to: 

BDCC,  P.O.  Box  1957,  Breckenridge,  Colorado  80424 


PROTECT  VALUABLE  EQUIPMENT 

Lightning  and  heavy  machinery  often  create  AC 
power  line  surges.  Extensive  equipment  damage 
may  result.  Suppressor  absorbs  surges,  protect- 
ing delicate  equipment.  Sh-h-h!!  Built-in  filter 
greatly  reduces  power-line  hack  for  "whisper" 
operation.  Used  in  processor,  teletype,  power  sup- 
ply, peripherals. 

ELF/T-10  10  amp  Supressor/Filter  $17.25  ppd. 
ELF/T-3    3  amp  Supressor/Filter        $14.25  ppd. 

ELECTRONIC  SPECIALISTS,  INC.,  Dept.  1F 
171  S.  Main  St.,  Natick,  Mass.  01760 


SERIES 


33  TTY 


FOR  SALE  OR  RENT 

'  MB     EXCLUSIVE  VARDON  STYLING 

"I 
I 
I 


EXCLUSIVE  VARDON  STYLING 
REDUCES  OPERATING  NOISE 

50%  OR  MORE  , 


I 


X-^.  -    ASR        ......  J*WiP; 

"fe*2>--  =  1136"'  w.**^^/ 
H§  40  jKfjf 

H     KSR  B 

V  -    40  mm 

'  ;:::r  65rr  30?,  /  jt> 


I GET  COMPLETE  DETAILS  W 
(214)252-7502  •  TWX  9^860-5761  •  TELEX  73  0022  | 

j  ^■^vordons  associates.  Inc.  B 

I    B^fl  930  N.  Beltllne  Road  ■  Irving.  Texas  75061 

■  ^m  AtuDtidl»ryolPionMfT..ttCorpoiition  I 


□LIT  [JF  CTEMQIrW  -  fiGfliN?! 

Another  board-Another  socket-More  power  &  heat! 

STOP!! 

Get  our  32K  MEMORY  on  a  SINGLE  BOARD 

•Plug  Compatible  for  Digital  Groups  Z-80  System 

•400  Nanosecond  Access  Time 

•Uses  the  Z-80's  Refresh 

•Very  Low  System  Power  Requirements 

•64K  Bytes  Implemented  with  Only  Two  Boards 

$295  •  8K  Bytes  assembled  and  tested 

$  90  •  Each  add'l  4K  installed  when  Board  purchased 

$100  -  Each  add'l  4K  installed  separately 

$  90  •  4K  Memory  Kit  for  user  installation 

MICRO  SYSTEMS  ENGINEERING 

P.  O.  Box  20271 
Minneapolis,  Minnesota  55420 


PROGRAMMABLE,  Versatile  Con- 
stant Current  Source.  D/A  or  manual 
control.  Uses  -  Magnetic  deflection, 
robot  control,  curve  tracing,  precise 
process  control,  magnetic  positioning, 
linear  motor  drive  . . .  Input:  10  to  30V; 
Adjustable  0  to  100  ma.  Features:  Up- 
per and  Lower  Limit  Set;  D:A/on-board/ 
remote  control;  D/A  interface  capabil- 
ity; Digital/Manual  shut-off;  over  cur- 
rent protect;  10  usee  response.  $49.95. 

ELECTRONIC  SPECIALISTS,  INC. 
Dept.  IF,  171  South  Main 
Natick,  Massachusetts  01 760 


VIDEO  CHECKERS 

As  described  in  March  Issue  but  now  com- 
plete. Plays  under  MITS  8K  Basic.  Total  of 
16K  memory  and  poly  video  board  required. 

Send  $10  postpaid  for  Tarbell  format 
cassette  and  complete  documentation. 

COMPUQUOTE 

6914  Berquist  Ave.,  Canoga  Park,  CA  91307 


Computer  Mart  of  New  York  Inc. 
118  Madison  Avenue  ★  New  York,  N.Y. 

Microcomputers,  Books,  Components,  Parts 
Authorized  Dealer — Service— Friendly  Advice 
Closed  Monday 

Open  10-6  Tues.-Sat.  STAN  VEIT, 

10-9  pm  on  Thurs.  Storekeeper 
Telephone  (212)  686-7923 


COMPUTER  hQBBVJBTS! 

Let  your  computer  pay  for  your  next 
peripheral.  Send  a  self-addressed, 
stamped  envelope  for  details  to: 

R.  G.  LLOYD,  7554  SOUTHGATE  RD. 
FAYETTEVILLE,  N.C.  28304 


PET  User  Group 

for  people  interested  in  the  new 
Commodore  PET  2001  Computer. 
First  year  membership  $5  including 
User  Notes  and  program  exchange. 

P.O.  Box  371 
Montgomeryville,  PA  18936 


KIM-1 


$245 


•  Immediate  Delivery 

•Assembled  and  Tested 

•Includes  all  manuals,  keypad,  display, 
cassette  &TTY  I/O,  interrupts,  timers, 
process  I/O,  2K  ROM  monitor,  1K  RAM 

•Spec/a/-includes  KIM-1  MICROCHESS 
•Power  Supply  +  5V,  +  12V  $25 
•KIM  four  part  music  package  $35 
•Write  for  new  low  4K,  8K  RAM  prices 

A  B  Computers 

P.O.  Box  104,  Perkasie,  PA  18944 


TELETYPES  $775 

Model  33  ASR    •    Newly  refurbished 
RS232  •  full/half  duplex 
30  day  warranty 

THE  MULL  CORPORATION 

1155C  Chess  Drive,  Suite  H 
Foster  City,  CA  94404 
(415)  349-2599 


ADD  COLOR  TO  EXISTING  TV  GAMES 

WITH  A  "CHROMA- PLEX  7700 
DIGITAL  CHROMA    MULTIPLEXER  KIT.' 

EASILY  ADAPTE0  TO  MOST  BLACK  and  WHITE  GAMES,  (i.e..  General 
Instniment  6-rame  chip  -AY-3-8500.)  CMOS  M0S  FET  CIRCUITRY.  L0V 
POWER  REQUIREMENTS'  7  0  V  rer..  >  2Cn«s.  3-C  8"  x  4"  double-sided 
Dialed  hoard.  DOZENS  OF  COLOR  COMBINATIONS  POSSIBLE.  VERY 
VERSATILE.  EASILY  ASSEMBLED  IN  ONE  EVENING.  >3L .00  P.P. 
ORDER  BY  PHONE  or  MAIL.  DIAL  402  987  377 1  - 

AJV  RoiUXtrch       13-1  BROADWAY  DAKOTA  CITY.  NE.  G873I 


21  SHOESTRING  START-AT-HOME 
COMPUTER  BUSINESSES 

113  page  research  report  uncovers  areas  never  pub- 
lished. $12  00  (Check.  Mastercharge.  Bankamericard) 
Guaranteed  Refundable. 

DATASEARCH 
730  Waukegan,  Suite  108  F 
Daerfield.  IL  60015 


ELIMINATE  INTERFERENCE 

Keep  Power  Line  noise  &  transients  out  of  your  system. 
Bonus!  No  more  TV.  Stereo  or  Radio  interference.  Wires 
directly  into  computer,  teletype,  power  supply.  Postpaid. 
ELF-3      $9.50  —    3  amp  Line  Filter 
ELF-10  $12.50  —  10  amp  Line  Filter 
Filter/Transient  ELF/T-3    (  3  amp)  $14.25 
Suppressor    ELF/T-10  (10  amp)  $17.25 
ELECTRONIC  SPECIALISTS,  INC. 
171  So.  Main,  Natrick.  Mast  01760 


MICRO-MARKET    AD  RATE: 

$25.00  per  column  inch.  Max  4 
column  inches  per  ad.  Submit  ads 
to  Micro-Market  Ads— INTERFACE 
Magazine,  P.O.  Box  1234,  Cerritos, 
CA  90701. 
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A  COMPUTER  THAT  THINKS  IN 


BASIC! 


1 


STANDARD  FEATURES: 

*  OSl'S  Powerful  8K  BASIC  on  ROM 

'  4K  Bytes  of  RAM  (expandable!  for  User  Proqrams 

I  RS  232  or  20  mq  LOOP  Output 

|  Selectable  Baud  Rates:  1 10  300  1 200  2400  or  4800 

*  Easily  coupled  to  a  Teletype  or  a  Video  Terminal 

AS  A  STUDENT  TRAINER  IN.  .  . 

ACCOUNTING    COMPUTER  SCIENCE     MATH  PHYSICS 

MODEL  500  OR  JUST  TO  BALANCE  v»uh  checkbook 

Board  less  enclosure  and  power  supply  S298  00 

MODEL  500-1 

Fully  enclosed  with  power  supply  &  reset  switch  $429  00 
MODEL  500-8 

"Challenger"  Case  w/power 

S629.00 

QUANTITY  DISCOUNTS  UP  TO  30  % 


Luumt  1 1 1  i  uiouu  urt-i  a  ur  iu  ju 
Fond  du  Lac,  Wl  54935 


CHESS 

IN  BASIC 


HERE  IT  IS! 

A  FANTASTIC  CHESS  GAME  TO 
CHALLENGE  BEGINNER  OR 
EXPERT  —  IN  STANDARD  BASIC  — 
RUNS  IN  16K  OF  FREE  MEMORY  — 
FOR  TELETYPES  OR  CRTS  — 
COMPLETE  DOCUMENTATION  AND 
A  PAPER  TAPE  INCLUDED  IN  THIS 
SPECIAL  INTRODUCTORY  OFFER. 

$20,00  p.p. 

-  MD  RESIDENTS  ADD  5% 

TENBERG  SOFTWARE  SYSTEMS 

1031 1-J  MALCOLM  CIRCLE 
COCKEYSVILLE,  MARYLAND  21030 


BASIC  BUSINESS  SOFTWARE 

Disc  Sort  $195 

Interactive  system  generates  customized  job- 
stream  sort  module  for  sequential  or  random 
files. 

Correspondence  Processor  $195 

Manipulates  text  and  name/address  disc  files 
with  prompts  and  error  checking.  Very  easy 
to  use. 

Key- to- Disc  $195 

Interactive  system  generates  custom  module 
with  user  defined  CRT/disc  formats,  validity 
checks  and  automatic  entry  duplicate  or  in- 
crement. 

Supplied  on  diskette  with  user  manual  and  pro- 
gram documentation.  See  your  Altair  dealer 
or  contact  us. 

THE  SOFTWARE  STORE 

706  Chippewa  Square  Marquette  Ml  49855 
Master  Charge  -  906/228-7622  -  VISA 


ORDERS  BACKLOGGED? 
WE  CAN  HELP  YOU  FAST 

PC  board  and  small  mechanical  assembly 
are  our  specialty.  Lead  bending,  wave  solder- 
ing and  conscientious  competent  attention 
to  detail  are  our  resources.  We  also  know 
how  to  control  costs.  Our  prices  will  asround 
you.  Call  or  write  to  me: 

Marlln  J.  Ebert,  General  Manager 
Electro  Manufacturing  Corporation 
2582  First  Street 
Llvermore,  California  94550 
(415)  447-4848 


TELETYPES  KSR  -  ASR 

MODEL  35    EXCELLENT  CONDITION 
35  KSR  -  $475    35  ASR  -  $725.  TELETYPE 
PARTS   25%    OFF   OF   LIST.    CALL/ WRITE 
BRS  PO  BOX  I  1293.  PHOENIX.  AZ  85061 
602-992-1080 


SUPERCHJPS 


NEW!  SUPERSPEED  FROM  MOTOROLA 


1.0  MHZ 
CPU  6800  $21.55 
PIA  6820  $7.92 
ACIA  6850  $9.36 


1.5MHZ 
6800A  $30.00 
68A21  $12.00 
68A50  $13.20 


2.0  MHZ 
6800B  $36.00 
68B21  $14.40 
68B50  $15.60 


NEW!  MC6840  PROG  COUNTER/TIMER 


$15.60 


•MCM6571.4  or  5  $8.16;  MC6828  PIC  $9.00 
MC14433  $11.96;  MC14408.9  $8.33;  MC1408L8  $5.64 
LH0070,LH0071  $3.90;  AF100  $9.12;  LH0023  $20.34 
••8085  $22.80;  Tl  TMS2716JL  $43.83;  2708  $29.95 
•8748  One  Chip  Microcomputer  &  PROM  $199.00 
•16K  RAMS  C2116,  350  ns  $45.00,  200ns  $62.50 
•MM57109  Number  Oriented  Microprocessor  $14.40 
•PLUS  a  FULL  LINE  of  8085,8080,8048,6800,2900, 
&  other  CPUs  &  Support,  +  ANALOG  &  DIGITAL  I/O 
•All  prime,  new,  industrial  quality.  Send  SASE  for 
catalog  or  call  (212)  987-1412.  Minimum  order  $10.00 
add  $2.00  for  shipping.  N.Y.  Residents  Add  Sales  Tax 

GEMINI,  62  Hitchcock  Ave.,  S.I.,  N.Y.  10306 


8223  PROM  Programmer  Kit 

Simplify  logic  design  by  burning  your  truth 
table  quickly,  verify  mode  tests  prepro- 
grammed chips,  includes  5V  regulator  on 
PCB,  user  supplies  12  VDC,  300  ma,  send 
$17.50  to  James  Upchurch,  Box  1102 
Sebring,  Florida  33870. 


APPLE  IPs 

Available  at 

Computer 
Playground 

■  Demonstrations 

■  Rentals 

■  Games 

■  Color  Graphics 

■  Repair  and  Service 

■  Also  see  the  KIM-1  system 

6789  Westminster  Ave. 
Westminster,  CA  92683 
Phone  714-898-8330 


-  Sales  Management,  Culver  City,  CA  — 

COMPUTER 
STORE 

Manager 

We  are  seeking  a  person  familiar  with 
microprocessor  hardware,  software, 
and  applications.  Send  resume  to  in- 
clude salary  history,  or  call 

TOM  NIXON  (213)  641-9322 
ANCRONA  CORPORATION 
P.O.  BOX  2208 
CULVER  CITY,  CA  90230 


REALLY  CHEAP  EPROM! 

(HaiamrxU™ 

THE  PERFECT  CHALKBOARD 

As  good  as  slate!  Cut  it  to  size  or 
shape  with  scissors.  Write  with 
chalk  or  pen.  Erases  and  cleans  sim- 
ply. You  can  mount  it  anywhere! 
Choose  one  of  five  bright  colors: 
RED,  BLUE,  GREEN.  YELLOW  & 
ORANGE.  One  truly  amazing  21"x50" 
chalkboard  —  from  which  you  can 
cut  two  21"x25"s  or  25  21*'x2"s, 
or?  Order  it  now.  only  $9.95  (Califor- 
nia residents  add  6%  tax). 

(tfnlnrrorttr 

REGD     T  M 

COLORWRITE,  P.O.  BOX  2998 
Escondido,  California  92025 


FOR  SALE 

ETC-1000  MICROCOMPUTER 

16K  RAM,  CASSETTE/CRT  INTERFACES, 
ASSEMBLER,    DISASSEMBLER,  TINY 
BASIC,  MONITOR:  ALL  INCLUDED. 
CONTACT:  ALEX  PHILLIPS:  (213)  887-9121. 

$1400  or  best  offer. 


8080  SOFTWARE! 

Operating  System  includes  Assembler,  Dis- 
assembler, Text  Editor,  Object  Code  Relocator, 
Auto  Line  Entry,  Multi-Section  Assemblies, 
TARBELL,  INTEL  Formats.  $39.95  ppd. 

COMPUTER  PERIPHERALS 

8609  Cedros  St.,  Panorama  City,  CA  91402 


Washington,  D.C.  Area 
COMPUTER  SYSTEMS  STORE 
Microprocessors  &  Terminals  for: 
Home,  School  &  Small  Business 

1984  Chain  Bridge  Road 
McLean,  VA  221 01  703/821  -8333 
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DIODES/ZENERS 
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Molex  pins  .01  To-3  Sockets  .25 
2  Amp  Bridge  100-prv  1.20 
25  Amp  Bridge     200-prv         1 .95 


TRANSISTORS,  LEDS,  etc. 


2N2222  NPN  .15 

2N2907  PNP  -15 

2N3740  PNP     1A       60v  .25 

2N3906  PNP  -10 

2N3054  NPN  .35 

2N3055  NPN    15A     60v  .50 

T1P125  PNP     Darlington  .35 

LED  Green,  Red,  Clear  .15 

D.L.747  7  seg  5/8"  high  corn-anode  1.95 

XAN72  7  seg  corn-anode  1.50 

FND  359  Red  7  seg  corn-cathode  1.25 
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.30 

751 10 

.35 

74L74 

.45 

74LS1 1 

.45 

4021 

1 .35 

7427 

.45 

74100 

1.85 

75491 

.50 

74L75 

.55 

74LS20 

.40 

4022 

.95 

7430 

.15 

74107 

.35 

75492 

.50 

74L93 

.55 

74LS21 

.25 

4023 

.25 

7432 

.30 

74121 

.35 

74L123 

.55 

74LS22 

.25 

4024 

.75 

7437 

.35 

74122 

.55 

74LS32 

.40 

4025 

.35 

7438 

.35 

74123 

.55 

74H00 

.25 

74LS37 

.40 

4026 

1 .95 

7440 

.25 

74125 

.45 

74H01 

.25 

74S00 

.55 

74LS40 

.55 

4027 

!50 

7441 

1.1  5 

74126 

.35 

74H04 

.25 

74S02 

.55 

74LS42 

1.75 

4028 

.95 

7442 

.55 

74132 

1.35 

74H05 

.25 

74S03 

.40 

74LS51 

.65 

4030 

.35 

7443 

.85 

74141 

1.00 

74H08 

.35 

74S04 

.35 

74LS74 

.75 

4033 

1.95 

7444 

.45 

741  50 

1.00 

74H10 

.35 

74S05 

.35 

74LS86 

.75 

4034 

2.45 

7445 

!80 

74151 

75 

74H11 

!25 

74S08 

!35 

74LS90 

1.30 

4035 

1.25 

7446 

.95 

74153 

.95 

74H15 

.30 

74S10 

.35 

74LS93 

1.00 

4040 

1.35 

7447 

.95 

74154 

1.05 

74H20 

.30 

74S11 

.35 

74LS107 

.95 

4041 

.69 

7448 

.95 

74156 

1.15 

74H21 

.25 

74S20 

.35 

74LS123 

1.00 

4042 

.95 

7450 

.25 

74157 

.65 

74H22 

.40 

74S40 

.25 

74LS151 

.75 

4043 

1.25 

7451 

.25 

74161 

.85 

74H30 

.25 

74S50 

.25 

74LS153 

1.20 

4044 

.95 

7453 

.20 

74163 

.95 

74H40 

.25 

74S51 

.45 

74LS157 

.85 

4046 

1.50 

7454 

.25 

74164 

.60 

74H50 

.25 

74S64 

.25 

74LS164 

1.90 

4049 

.80 

7460 

.40 

74165 

1.50 

74H51 

.25 

74S74 

.40 

74LS367 

.85 

4050 

.60 

7470 

.45 

74166 

1.35 

74H52 

.15 

74S112 

.90 

74LS368 

.70 

'  4066 

1.35 

7472 

.45 

74175 

.80 

74H53J 

.25 

74S114 

1.30 

4069 

.40 

74H55 

.25 

4071 

.35 

4082 

.45 

9000  SERIES 


9301 

.85 

9309 

.35 

9322 

.85 

95H03 

.55 

9601 

.75 

9602 

.50 

MEMORY  CLOCKS 

74S188  (8223) 

3.00 

1702A 

7.95 

MM5314 

3.00 

MM5316 

3.50 

2102-1 

1.75 

2102L-1 

1.95 

TMS6011NC 

6.95 

8080AD 

15.00 

8T13 

1.50 

8T23 

1.50 

8T24 

2.00 

2107B-4 

4.95 

LINEARS,    REGULATORS,  etc. 


8266 

8836 

MCT2 

8038 

LM201 

LM301 

LM308  (Mini) 
LM309H 
LM309K(340K 
LM310 
LM31 1  D(Mini) 
LM318  (Mini) 


.35 
.95 
.95 
3.95 
.75 
.25 
.75 
.65 
5).85 
1.15 
.75 
.65 


LM320K5  (7905)  1.65 


LM320K12 

LM320T12 

LM320T15 

LM339 

7805  (340T-5) 

LM340T-12 

LM340T-15 

LM340T-18 


1.65 
1.25 
1.65 
.95 
.95 
1.00 
1.00 
1.00 


LM340T-24 

LM340K-12 

LM340K-15 

LM340K-18 

LM340K-24 

LM373 

LM380 

LM709(8,14  PIN) 
LM711 


.95 
2.15 
1.25 
1.25 
.95 
2.95 
.95 
.25 
.45 


INTEGRATED  CIRCUITS  UNLIMITED 

7889  Clairemont  Mesa  Blvd.     San  Diego,  CA  92111      (714)  278-4394 

All  orders  shipped  prepaid  No  minimum 

Open  accounts  invited  COD  orders  accepted 

Discounts  available  at  OEM  Quantities 

California  Residents  add  6%  Sales  Tax 
24  Hour  Phone  (714)  278-4394  Master  Charge  /  BankAmericard 


LM723 

.50 

LM725 

1.75 

LM739 

1.50 

LM741  8-14 

.20 

LM747 

1.10 

LM1307 

1.25 

LM1458 

.95 

LM3900 

.50 

LM75451 

.65 

NE555 

.50 

NE556 

.95 

NE565 

.95 

NE566 

1.75 

NE567 

1.35 

SN72720 

1.35 

SN72820 

1.35 
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ACS's  S-100  8080  BUS  ADAPTER  PCB  PROVIDES  THE 
INTERFACE  FOR  PerSci  FLOPPY  DISK  CONTROLLER 

MAJOR  FEATURES  OF  ACS's  NEW  PSFDC  ADAPTER  PCB: 

•  Includes  PerSci  Disk  Controller  To  S-100  8080  Bus  Logical  Interface. 

•  Provides  A  Physical  Mounting  Interface  For  PerSci's  Disk  Controller  PCB. 

•  Provides  A  Natural  Interface  To  PerSci's  Controller  To  Disk  Drive  Cable  Interface. 

•  Includes  Space  For  Up  To  7K  2707  EPROM  Storage  (Can  be  used  to  store  Disk  I/O  driver 
routine  and  your  bootstrap  loader-monitor-assembler  program) 

•  Includes  1K  Statis  RAM 
Storage  Space 

On-board  Address  Options 
include: 

Memory  Mapped  I/O  Addressing 
or  Isolated  I/O  Addressing  for 
the  Floppy  Disk  while  the  8K 
EPROM-RAM  optional  memory 
can  be  addressed  to  any  8K 
block  of  memory. 

The  Adapter  board  with  custom 
finger  PCB-PCB  connector  pro- 
vides a  90°  connection  at  each 
end  of  your  PerSci  controller 
board  to  be  plugged  into  the 
S-100  bus  MIB  without  any  hard- 
ware modifications. 


PRICE 

•  PSFDC  Adapter  PCB  with  2 
custom  finger  edge  connec- 
tor PCBs    75.00 

•  PSFDC-1  (PSFDC  with  4  PCB 
connectors)   95.00 

•  PSFDC-1A  (PSFDC-1  with  all 
IC's  except  EPROM, 

RAMs)  120.00 

•  PSFDC-2(PSFDC-1A  with 
RAM  IC's)   160.00 

•  PSFDC-3  (PSFDC-2  with 
sockets  for  all  IC's)  ...175.00 

•  PSFDC-4  (PSFDC-3  complete- 
ly assembled  &  tested)  250.00 

Note:  Add  3.00  handling  &  shipping  cost 
California  residents  add  6%  sales  tax 


PREPAID  DEALER/OEM 

•  10  Units  @  -25% 

•  25  Units  @  -40% 


DISCOUNT 
INTRODUCTORY  OFFER 

NOTE:  DISCOUNTS  NOT  APPLICABLE 
TO  PSFDC  OR  PSFDC-1 

AUTOMATED 
COMPUTER  SYSTEMS 

2361  E.  Foothill  Boulevard 
Pasadena,  California  91107 
Telephone  (213)  449-0616 


4K  RAM  BOARD 
$89.95 

Assembled  and  tested.  See  kit  below. 


4K  RAM  BOARD  KIT 

450ns  Access  RAMs 
Fully  Buffered 
Low  Power  $79-95 
Static 
5V  only 

41/2x6  inch  board 


6800  CPU  PROTOTYPE 
BOARD 

Plated  thru  holes  for  CPU,  address  decoder,  2  PI  As, 
2  RAMs,  6  spare  16  pin  and  4  spare  24  pin  sockets 
to  easily  customize  your  own  homebrew  system. 
Board  is  fully  socketed  with  gold  wirewrap  sockets 
&  comes  with  full  minimum  system  documentation 

$42.50 

Above  Board  with  6800,  address  decoder,  2 
PIAs  and  2  RAMs:  $84  95 


CONTINENTAL  SPECIALTIES  PRODUCTS 


ITEM 

LIST  PRICE 

OUR  PRICE 

ITEM 

LIST  PRICE 

OUR  PRICE 

Exp300 

9.95 

8.00 

50T8 

41.67 

33.00 

Exp600 

10.95 

9.25 

50T7 

41.67 

33.00 

QT59S 

12.50 

10.00 

50T6 

41.67 

33.95 

QT59B 

2.50 

2.00 

Kit  42 

7.50 

6.25 

PB100 

19.95 

15.95 

Kit  27 

6.72 

5.75 

PB101 

29.95 

23.95 

6903 

8.57 

7.25 

PB102 

39.95 

31.95 

6915 

7.60 

6.49 

PB103 

59.95 

41.95 

8000 

3.67 

3.25 

DM-4 

124.95 

107.95 

7800 

21.15 

17.25 

LM-1 

74.95 

59.95 

7825 

12.37 

10.50 

LP-1 

44.95 

35.95 

135 

9.58 

7.75 

UNGAR  SOLDERING  PRODUCTS 


2102  —  $1.30 

Low  power,  450  n.s.  Access  and  cycle. 
Multiples  of  25  only. 


make  check  or  money  order  payable  to:  Kathryn  Atwood  Enterprises 

P.O.  Box  5203,  Orange,  CA  92667 

Discounts  available  at  OEM  quantities.  For  orders  less  than  $25.00  total,  add  $1.25  for  shipping.  California 
residents  add  6%  sales  tax.  Estimated  shipping  time  2  days  ARO  with  money  order.  For  checks  allow  7 
days  for  check  to  clear. 
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TO  COME  IN  OCTOBER 

The  October  issue  features  another  big  special  section  on  microprocessors  in 
today's  scientific  and  technical  world.  This  time  we  are  featuring  the  EARTH 
SCIENCES.  Our  readers  will  have  an  opportunity  to  enjoy  informative  articles  on 
meteorology,  earthquake  prediction,  simulations  of  energy  conversion  and  use,  as 
well  as  regulation  and  testing  of  water  resources. 

Don't  miss  this  issue.  If  you  have  an  interesting  application  in  those  fields,  hasten 
it  to  us.  The  deadline  for  fixed  publication  is  August  25,  but  we  might  be  able  to 
accommodate  you  on  a  first-come  first-serve  basis.  If  you  miss  inclusion  in  this 
Special,  we'll  assign  your  article  to  a  later  issue. 


Cancer's 
warning 
signals: 

Change  in  bowel  or 
bladder  habits. 

2. 

A  sore  that  does  not  heal. 

3. 

Unusual  bleeding 
or  discharge. 

4. 

Thickening  or  lump  in 
breast  or  elsewhere. 

5. 

Indigestion  or  difficulty 
in  swallowing. 

6. 

Obvious  change 
in  wart  or  mole. 

7. 

Nagging  cough 
or  hoarseness. 

If  you  have  a  warning  sign, 
see  your  doctor! 


AMERICAN 
CANCER  SOCIETY  $ 

This  spcuo  c  ntriLjlcd  by  the  publisher. 


Same  day  shipment.  First  line  parts  only.  Factory 
tested.  Guaranteed  money  back.  Quality  IC's  and 
other  components  at  factory  prices. 
INTEGRATED  CIRCUITS 


7400m 

7400N 

:w, 

:*m 

'410N 
7414N 
'420* 

■ 

:ism 
:u?t, 
7445N 
:.:.!,'N 

W4N 
•i.-:f. 
ttKH 
■•i.i't.. 
HUN 
■i.e. 

'*m 

M95N 
74IO0N 
F4107N 
M121N 
M12W 


74I54N 

74161N 
M162N 
74163N 
74174N 
74I75N 
W90H 

74193N 
7422  IN 
74298N 
74365N 

74367N 
74LSOO  m 

74LSOON 
74LS02N 
74LS04N 
74LS05N 
74LS08N 
74LSI0N 
74LSI3N 
74LS14N 
7ILS20N 
74[f,??N 

74LS30N 
74LS33N 


74LS38N 

17  74LS74N 

17  741S75N 

19  74LS90N 
23  74LS93N 
17  74LS9SN 
63  74LS107N 
17  74LSI12N 

1  39  74LS113N 

20  74LSI32N 
50  74LS136N 
69  74LS151N 
60  74LS155N 
69  74LS157N 
17  74LS162N 
29  74LSI63N 
49  74IS174N 
88  741S190N 

?  00  74LS??IN 

43  741S258N 

g  LINEAR 

'  CA304S 

■;'  i:»m„ 

™  CA3049 

«;  CA3081 

1*  CA3082 

\l  CA3089 

H  CA3090AQ 

ll  LM30IAN/AH 

Is.  LM305H 

,  fin  tM:1,);" 

1  H  LM308N 

°?  IM309H 
IM309K 

°l  LM31IH/N 

^  LM317T 

£  LM318 

.  H  LM320K-5 

1  I?  LM323K-5  I 
IM320K-12 

,  II  LM320K-1S 

"  LM320T  5 

'  "  LM320T  8 

°?  LM320M? 

™  IM320M5 

bb  IM324N 
IM339N 

28  LM340K5 

28  LM340K-8 

26  LM340K  12 

2B  LM340K-15 

28  LM340K24  | 

28  LM340I-5 

4G  LM340TB  1 

00  LM340M2  I 

28  LM340M5  1 

28  LM340M8  1 

41  LM340T-24  I 

28  LM343H  -I 

39  LM370  I 


33  IM377 

38  I  Ml/71 

51  IM3IKIN 

55  I.M3BI 

55  LM382 

89  LM703H 

38  LM709H 

.18  LM723H  N 

38  IM7J3N 

79  I  M7.11CH 

38  LM741N 

73  IM747MN 

73  IM748N 

73  IM1303N 

00  LMI304 

00  I.MI305 

03  IMI307 

15  LM1310 

•  •  |  MUM 

73  I M 1800 
LM1BI2 


rf1B89 


,,,,  IM.'lll 

ll  I M2902 

m  IMW0UN 

h  LM390I 

Si  i  M3909N 

jl  MCI  458V 

,s  Nf540l 

S  NESSON 

i  NESBSV 

m  NESSM 


NI',(,',A 

7810!. 
/in* 
79105 

75108 


_  7549ICN  ! 

60  7S492CN  ! 

w  75494CN  f 

1°  A  10  0  CONVERTER 

;''  h,'(iii:n  22  0 

'!;  rt;',i!Cj  13 s 

™  10130  13  7 

{*  9400CJVIof      7  4 

bO  CMOS 

.'()  CDI000  1 

I. [11001  2 

70  C0400?  2 

20  ciitooo  i  i 

20  CD4007  ,i 

,'M  UII00H  7 

<,n  awm  4 

15  C04010  4 


CD4011 
C0401? 
CD4013 
CD4014 
CD4015 
CD40I6 
CD4017  t 
CD40I8  I 
CD4019 
CO4O20  1 
CD4021  1 
CD4072 
CO4023 
CD4024 
CD4025 
C04026  I 
C04027 
C04028 
CD4029  I 
CD4030 
CO4035  1 
CD4040  ' 
CD4042 
C04043 
C04044 
CD4046  I 
C04049 
CD4050 
CD4051  I 
CO4060  1 
C04066 
CD4068 
CD4069 
CD4070 
CD407I 
CD4072 
CO4073 

CD4075 
CD4076  1 
CD4078 
C04081 
CD4082 
C04116  1 
C04490  5 
CD4507  1 
C04508  4 
C04SJC  I 

CD45I1  1 

CD4515  1 

C04516  1 

CWSM  • 

C04570  1 

CD4527  1 
CD4528 

C04SSS  ! 

CD456C  7 

C04583  4 

C04585  ! 

C040192  3 
74C00 
74C04 


74C20 
74C30 
74C48 
74C74 
74C76 
74C90 
74C93 
74C106 
74C107 
74C154 
74C160 
74C19? 
74C221 
74C905 
74C906 
74C914 
74C925 
74C926 
74C927 
INTERFACE 
8095 
ROM 


P.O.  Box  4430N  Santa  Clara,  CA  95054 
^  (408)  988-1640 


75 
1  40 

I  15  MM5369 

i  40  MM 5841 

7  10  MM5865 

85  CT7001 

3  00  CT7002 

1  .14  CT7010 

2  40  CT7015 

2  75  MM5375AA  N 

3  00  MM5375AB.N 
.1  50  7205 

I  95  DS0026CN 

10  Ml 


65  '6  20  36 
1  25     <8     27  40 


ELECTRONICS 


03    1000  per  type 
25  per  type  025    350  piece  pick 
100  pet  type  015      5  pei  type 
KEYBOARDS 
63  Key  Keytoard  $24  95 
Hei  keyboitc      9  95 
53  Key  ASCII  Keyboard  tut    55  00 
Fu»y  assembled  65  00  Enclosure  14  9 
Molorola  MU0O  Krt  II 
All  parts  including  hei  keyboard 
m,nus  po*er  supply        235  00 
9080A  Microcomputer  Kit  195  00 


MICROPROCESSOR 
8080  with  data    16  00 
8080A  MM  data  19  00 


]  8T28         2  75  8216 

J  8T97         I  69  8724 

=  8T98         1  09  8778 

<  M0S/MEM0RY  RAM  8251 


7101 ■' 


4  50  8255 


2107B 


C0P1802D 
UART,f1F0 

2112-2      10  90  AY5I013 
2116B      85  00  3341 
2513B        8  75  pfl0M 
21L02-1      1  90 
MM5262       50  N82«3 

I  S  Spa 

I'Ol MD  .1    4  Oil  m 

,ftJ  ,5oo  SSrels? 

IBM  ?708 

DM8577 


4200A 
91102A 
CLOCKS 
MM5309 
MM531I 
MM5117 
MM53I3 
MM5314 
MM5311, 
MM',:il(, 
MM531B 


Digital  Thermometer  $65.00 

Batt.  oper.  general  purpose  or  medical 
32  -230°F.  Disposable  probe  cover  ±  .2° 
accuracy.  Comp.  assy,  w/compact  case. 


Not  a  Cheap  Clock  Kit  $17.45 

Includes  everything  except  case.  2-PC 
boards.  6-. 50"  LED  Displays.  5314  clock 
chip,  transformer,  all  components  and 
lull  instructions.  Same  clock  kit  with  .80" 
displays.  $22.75 


Digital  Temperature  Meter  Kit 

Indoor  and  outdoor.  Automatically 
switches  back  and  forth.  Beautiful.  50" 
LED  readouts.  Nothing  like  it  available. 
Needs  no  additional  parts  for  complete, 
full  operation.  Will  measure  -100°  to 
+  200°F,  air  or  liquid.  Very  accurate. 
Complete  instructions.  S39.95 


Clock  Calendar  Kit  $29.95 

CT7015  direct  drive  chip  displays  date 
and  time  on  .6"  LEDS  with  AM-PM  indi- 
cator. Alarm/doze  feature  includes  buz- 
zer. Complete  with  all  parts,  power  supply 
and  instructions,  less  case. 


1977  IC  Update  Master 

Manual  Complete  integrated  circuit 
data  selector  from  all  manufacturers. 
1,234  page  master  reference  guide  to 
the  latest  IC's  including  microprocessors 
and  consumer  circuits.  17,000  cross 
references  for  easier  sourcing  of  hard  to 
get  parts.  Special  pricing:  $24.95,  with 
free  update  service  thru  1977.  Domestic 
postage  $2.00.  Foreign  $6.00. 


ma 


Red  or  Black  59 


 jo  Red 

Green.  Orange.  Yellow  Jumbo  25 
Cllpllte  LED  Mounting  Clips  8  St  75 
(speofy  red.  amber,  green,  yellow  clear) 
CRYSTALS 

„     1  MM!      5  50  2  0100  MM/     3  50 
8  00     2  MM/      5  00  2  097152  MM/  7  75 
4  50      4  MM/       4  25   2  4576  MM/     7  50 
B  50     5  MM/      4  25  3  2768  MM/     7  50 
8  50    10  MM/       4  25   5  0088  MM;     4  50 
It  95    18  MM/      3  90  5  185  MM/      4  50 
It  55    20  MM/      3  90  5  7143  MM/     4  50 
1995    32  MHz      3  90  6  5536  MH/     4  50 
>5  00    32768  Hz    4  00   18  432  MM/     4  50 
1  8432  MHz  6  50  22  1184  MHz  4  50 
,        3  5795  MHz  1  20 
TRANSFORMERS 
b9S    12  Volt  300  ma  transformer  t  25 
,  „.     12  6V  CT  600  ma  3  75 

?  J*  12V  250  ma  wall  plug  2  95 
iS  12V  CT  250  ma  will  plug  3  50 
\  5°    24V  CT  400  ma  3  95 

\  11    24V  CT  100  ma  3  25 

J  2    COMPUTER  B0AR0  KITS 
,  «n    8K  RAM  Board  Kit  195  00 

p        4K  EPR0M  Kit  133  SO 

j  ™    10  Board  Krt  44  50 

I  nn  Entender  Board  w  connector  1?  50 
'       V.deo  Interlace  board  kit  149  95 

4  i0  16K  EPR0M  board  kit  w  o  PROMS  85  00 
'pec  16K  Static  RAM  board  kit  495  00 
.  ,  .  North  Stir  Floppy  Ollk  XII  S665  00 
'  ,u    Additional  Drive  Kit  420  00 

_    PiraUonlei  Logic  Analyzer  Kit 
"      Model  100A  180  00 

Model  10  Eipandet  219  00 


SPECIAL  PRODUCTS 

,  MM5865  Stopwatch  Timer 
PC  board 

Switches  Mom  Pusnbutlon 
'  Encoder  HD0t65<5 


CLOCK  M00ULES 

Complete  alarm  clocks  ready 
nook  up  with  transformer  ai 
switches  Very  compact  wi 
50'  and  84'  digits 
MA1002A,  C  or  E  .50  B.( 
102P3  Transformer  2.; 
MA1010A.  CorE  84  11! 
102P2  Translormer  IJ 
Special  transformer  and 


DISPLAY  LEDS 

MAfi.1 
MAN72 
MAN  74 

DL704 

DL707-DL707R 
DL722  -1 
OL727 
ill  776 

DL747  CA 
OL750  CC 
FN03S9  CC 
FND503  CC 
FND5I0  CA 
FND800  CC 
f  NDB07  CA 
DG8  Fluorescent 
DGI0  Fluorescent 
5  digit  14  pm  display 
NSN33M  3  digit  8  pin 
NSN69  9  digit  display 
7520  Clauei  photocells 
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1IL311  I 
TV  GAME  CHIPS 

MM57100  6  Games  Chip 
MM53104  Clock  Oliver 
LM1889  Modulator 
Gl  AY38500-1 


Stopwatch  Kit  $26.95 

Full  six  digit  battery  operated.  2-5  volts. 
3.2768  MHz  crystal  accuracy.  Times  to 
59  minutes,  59  seconds,  99  1/100  sec. 
Times  standard,  split  and  Taylor.  7205 
chip,  all  components  minus  case.  Full 
instructions.  White  or  black  plexiglass 
case.  $5.00 


New  Cosmac  Super  "ELF" 

RCA  CMOS  expandable  microcomputer 
with  HEX  keypad  input  and  video  output 
for  graphics.  Just  turn  power  on  and  start 
loading  your  program  using  the  resident 
monitor  on  ROM.  Pushbutton  selection 
of  all  four  CPU  modes.  LED  indicators  of 
current  CPU  mode  and  four  CPU  states. 
Single  step  operation  for  program  debug. 
Built  in  power  supply,  256  Bytes  of  RAM. 
audio  amplifier  and  speaker.  Very  detailed 
assembly  manual  with  PC  board  and  all 
parts.  Complete  Kit  $106.95 
Custom  Hardwood  Cabinet  with  drilled 
front  panel.  15.00 
Fully  wired  and  tested  in  cabinet  139.95 
Also  announcing  the  formation  of  an  1802 
software  exchange  club;  write  for  details. 


Cosmac  "ELF"  Kit  $89.50 

Original  'ELF"  plus  PC  board  with  moni- 
tor on  PROM.  Complete  kit  of  parts  in- 
cluding audio  amplifier  and  speaker, 
power  supply  and  very  detailed  assembly 
manual.  Board  only  with  parts  list  and 
schematic.  $  14.95 

Custom  hardwood  cabinet  with  drilled 
front  panel.  15.00 
Fully  wired  and  tested  in  cabinet  119.50 


TERMS:  $5.00  min.  order  U.S.  Funds.  Calif  residents  add  6%  tax. 
BankAmericard  and  Master  Charge  accepted. 
Shipping  charges  will  be  added. 


Home  Alarm  Kit  $18.75 

Designed  for  use  with  electronic  siren 
module.  AC  power,  battery  backup,  entry/ 
exit  delay.  Instant  alarm  for  night  use 
NO/NC  circuits.  Test  and  arm  indicators 
2  amp  switching  capability.  All  parts  with 
complete  instructions  minus  power  sup- 
ply. Electronic  siren  module  kit.  S2.75 


60  Hz  Crystal  Time  Base 

Kit  $4.75  Converts  digital  clocks 
from  AC  line  frequency  to  crystal  time 
base.  Outstanding  accuracy.  Kit  includes: 
PC  board.  MM5369,  crystal,  resistors, 
capacitors  and  trimmer. 


2.5  MHz  Frequency  Counter  Kit 

As  low  as  10  Hz  .6-. 50"  digits  expandable 
w/PC  board,  parts  &  full  instruc.  $40.00 
Fully  wired  and  tested  $60.00 
Power  supply  kit  (incl.  PC  board)  $8.50 


30  MHz  Frequency  Counter  Kit 

Same  basic  CMOS  counter  as  above  plus 
level  controls  and  dual  FET  inputs.  Pre- 
scalable  to  200  MHz  with  PC  board  and 
full  instructions  $55.00 
Fully  wired  and  tested.  $75.00 
Power  supply  kit  (incl.  PC  board)  $8.50 


Auto  Clock  Kit  $15.95 

DC  clock  with  4-. 50"  displays.  Uses 
National  MA-1012  module  with  alarm 
option.  Includes  light  dimmer,  crystal 
timebase  PC  boards.  Fully  regulated, 
complete  instructions.  Add  $3.95  for  a 
beautiful  dark  gray  case  ready  to  install. 
This  is  the  best  value  available  anywhere! 


FREE:  Send  for  your  copy  of  our  1977 
QUEST  CATALOG.  Include  13c  stamp. 
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MARKET 


FOR  SALE:  One  new  assembled  Altair 
8800B,  $725.  Call  George.  Business  (21-3) 
684-2401,  Home  (213)  796-7668. 

FOR  SALE:  CDC/Fabritek  4Kx12  3D  core 
memories,  no  thermal  current  regulation 
required  (internal),  less  supplies,  amps, 
drivers.  Have  6  sealed,  1  opened,  all 
working  includes  connection  list,  $15  ea. 
or  best  offer.  IM6100  sampler,  assembl- 
ed &  tested,  same  as  Intercept  Jr.  less 
edge  connectors  with  DOC  (500  pgs). 
and  24  PDP-8  programs  including  BASIC, 
Assm,  FTN,  ED,  ODT,  DDT,  LOC,  SIM, 
LISP,  FOCAL,  etc.  $160.  Talley  ptr,  less 
p.s.,  logic,  used  less  than  25  hours,  cost 
$350,  take  $125.  New  Talley  ptp,  manual, 
lubs,  parts  (still  sealed),  5-8  Ivl,  less  p.s., 
cost  $395,  take  $200.  Micronta  DVM, 
recenlty  calib.,  Nicads,  charger,  manual, 
less  than  1  yr.  old,  $75.  Tektronics  type 
105  sw.  wave,  gen.,  like  new,  $90.  All 
prices  negotiable,  you  ship  (C.O.D.).  Neil 
Ferguson,  116  Woodland  Circle,  Arling- 
ton, TX  76013,  (817)  265-9054. 

FOR  SALE:  Computer  software  to  print 
signs.  Print  long  horizontal  signs  in  large 
block  letters.  Output  letters  are  100  print 
characters  high  by  50  print  lines  wide 
and  are  printed  with  characters  of  that 
letter.  Complete  program  source  text 
listing  and  instructions.  Program  is  writ- 
ten in  PL/I  and  is  517  statements  long. 
Send  only  517  cents  plus  60  cents  for 
mailing.  David  Sligar,  7091  Pickway  Dr., 
Cincinnati,  Ohio  45238. 

NEED:  Info  on  general  automation  SPC 
12/12  with  16K  core.  Any  software  would 
be  appreciated.  Also  interested  in  any 
other  hobbyist  with  SPC-12  machines, 
who  would  be  willing  to  form  users' 
group.  Contact  Manuel  C.  Martinez,  7706 
W.  Gregory  St.,  Chicago,  IL  60656,  (312) 
631-6623. 

FOR  SALE:  SWTPC  MP-68  Comptuer 
system  with  12K  memory,  AC-30 
Cassette  Interface,  CT-1024  Terminal 
with  keyboard  in  Enclosure  Dynamics 
case,  GT-61  Graphics  Terminal.  All  cur- 
rent SWTPC  Software  plus  complete 
pkg.  from  TSC.  Assembled  and  running. 
Original  cost  was  over  $1350,  will  sell  for 
$975.  Bob  Majdanski,  214  Coolidge  Ave., 
Hasbrouck  Heights,  NJ  07604,  (201) 
288-3742  after  7  p.m. 

WANTED  TO  BUY  Mini/Microcomputer 
—  CRT  —  and  what  have  you.  Please 
send  list  of  what  you  have  to:  Dr.  Joe  C. 
Bryant,  3915  East  Independence  Blvd., 
Charlotte,  NC  28205. 

FOR  SALE:  Digital  Group  8K  memory 
boards.  Uses  450  ns  low  power  memory 
chips.  $225.  Contact:  Roger  Schoen- 
meyer,  7425  Treon  Place,  Dayton,  Ohio 
45424.  (513)  233-2355. 


FOR  SALE:  Computer  Automation  LSI 
2/20  System  with  16K  bytes,  dual  Cen- 
tury floppy  discs,  CRT  and  TTY  inter- 
faces. Like  new,  $4000.  Call  Dick  at  The 
Computer  Store,  (213)  451-0713. 

FOR  SALE:  Teletype  Model  ASR-33  with 
MITS.  Call-Control  Unit  Model  88-TYA, 
stand  and  one  case  of  roll  paper.  Brand 
new— never  used.  $995  or  best  offer. 
Bob  Majdanski,  214  Coolidge  Ave.,  Has- 
brouck Heights,  New  Jersey  07604,  (201) 
288-3742  after  7  p.m. 

FOR  SALE:  Tape  reader  device.  Origi- 
nally used  to  read  3  frames  of  paper  tape 
at  a  time  and  convert  the  data  to  15  level 
paralel  output.  Housed  in  a  5  foot  rack 
cabinet  with  a  3A  door  &  casters  are:  1 
ea.  Digitronics  2500  300cps  8  level 
reader  &  4566ALCR  spooler;  20  clot  36 
pin  card  cage;  12  Navcor  logic  boards,  1 
extender;  1  Navcor  ±  12V  @  2A,  -100V  @ 
1/4A  power  supply,  metered;  1  chassis 
with  relays,  etc.  Orig.  cost  $9,500;  NOW 
$600  (you  pick  up  or  freight;  200  lbs.) 
Mike  Gerow,  244  W.  1st  Ave.,  Roselle,  NJ 
07203.  (201)  241-3200;  (201)  334-7246 
nights. 

FOR  SALE:  Okidata  CP-110  printer,  load- 
ed with  options  such  as  RS-232  (110  to 
9600),  upper/lower  case  char-set,  tractor 
feed,  bi-directional  printing,  top-of-form 
option,  &  on-board  self-test  electronics. 
Only  used  twice,  still  in  original  factory 
carton,  new  costs  over  $1,900;  must 
sacrifice  for  $1600.  &  you  pay  shipping. 
Contact:  Don  Cheeseman,  P.O.  Box 
5534,  San  Antonio,  TX  78201,  or  call  (512) 
699-6880. 

FOR  SALE:  iCOM  Microfloppy  with  1 
drive,  interface  board  and  FDOS  -plus- 
basic  (also  assemblers  and  editors  on 
disk)  ALL  ASSEMBLED  (factory)  AND 
TESTED.  ONLY  $800.00  (or  best  offer). 
Retails  for  $1095.00.  Write:  E.  Lipps,  205 
Chautauqua,  Pacific  Palisades,  CA  90272 
Or  call:  (213)  454-7690  (after  4  p.m.)  ask 
for  Eliot. 

FOR  SALE:  Imsai  PI04-4  Par.  and  SI02-2 
ser.  interface  boards.  $155  each.  Cables 
also  available.  Various  4K  RAM  boards. 
$125  each.  All  assembled  and  tested. 
Byte  #1  thru  4,  $10.  Trade  any  boards 
toward  floppy  disc?  Dieter  Kaetel, 
7201-87  S.E.,  Mercer  Island,  WA  98040. 
(206)  232-1513. 

FOR  SALE:  Altair  8800,  4K  Static,  4K 
Dynamic,  Serial  I/O  (RS232  Compatible), 
Tarbell  Cassette  Interface,  Complete 
Documentation.  New,  cost  $1576.  Barely 
used  &  totally  functional:  $1375  or  best 
offer.  Norm,  (213)  341-1275,  8505  Lurline 
Ave.,  Canoga  Park,  CA  91306. 


FOR  SALE:  PERTEC  7850  9Tr  magtape 
Drives  w/elec,  $275  w/man;  ±12/3A  & 
±5/5A  supplies,  $25;  Superior  Elec 
TRP125  120Byt/S  opt  readr,  $200;  IVC 
600  Color  Video  recorders  w/man.  $300 
(orig.  $2700)  w/tape;  MSI  FD8  disc  case  & 
pwr  sply  $85.  Gary  Gaugler,  2276  Beaver 
Valley  Rd.,  Fairborn,  OH  45324,  (513) 
878-0288. 

FOR  SALE:  IMSAI  8080  with  22  slot 
mother  board  $649.,  PolyMorphic  video 
board  VTI-64  $199.,  Vector  graphic  8K 
memory  board  $235.,  Solid  State  Music 
8K  memory  board  $225.,  Radio  Shack 
keyboard  with  custom  case  $49.,  and  a 
Tarbell  cassette  interface  $109. 
Assembled,  tested,  in  excellent  condi- 
tion. Call  (714)  870-1387  or  write  to  B. 
Marr,  1800  Brea  Blvd.,  Box  18,  Fullerton, 
California  92635. 

WANTED:  Mini-Processor  Computer  like 
SOL  20  or  IMSAI  8080  with  24K  memory. 
Peripherals  such  as  printer,  CRT  or 
adapted  TV,  Floppy  Disk  System,  Alpha- 
Numeric  Keyboard  or  other  components 
that  can  be  used  with  record  keeping 
and  teaching  in  Youth  Oriented  Ministry 
of  Small  ChurcH.  Would  appreciate  this 
as  a  donation.  Will  give  a  tax  deductible 
receipt  in  letter  form.  You  determine  the 
value  for  tax  purposes.  Write  Rev.  Jack 
Weaver,  Pastor;  Palmetto  Bible  Chapel, 
16255  S.E.  82  Avenue,  Perrine,  Florida 
33157  or  call  (305)  238-4837. 

FOR  SALE:  4  Solid  State  Music  4K  RAM 
boards,  wired  and  tested.  90.00  each.  P. 
Sargent,  4209  Knoxville,  Lakewood,  CA 
90713.  (213)  421-9521. 

FOR  SALE:  HP9815A  programmable 
calculator  w/extended  memory,  carry 
case,  4  cartridges,  thermal  paper, 
manuals;  exc.  cond.  Over  $3600  new, 
asking  $2600.  Walt  Goldys,  200  S.  Glenn 
Dr.,  #53G,  Camarillo,  CA  93010.  (805) 
482-4674. 

FOR  SALE:  SWTPC  CT-1024  terminal 
with  keyboard,  power  supply,  computer 
cursor  control,  and  RS232  I/O  board 
PLUS  Case  (aluminum).  All  assembled 
and  tested.  For:  $195.00.  Write:  E.  V. 
Lipps,  205  Chautauqua,  Pacific  Pali- 
sades, CA  90272  or  phone  (213)  454-7690 
(after  4  PM). 
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your  vote  on  only  one  article.  Select  the  best  article  and  circle  the  corresponding  number  on  the  readership  service 
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186  187 
21 1  212 
236  237 
261  262 
286  287 
31 1  312 
336  337 
361  362 
386  387 


13  14 
38  39 
63  64 
88  89 
1 13  114 
138  139 
163  164 


18 


213214 
238  239 
263  264 
288  289 
313314 
338  339 
363  364 
388  389 


15  16  17 
40  41  42 
65  66  67 
90  91  92 
1 15  1 16  1  17 
140  141  142 
165  166  167 
190  191  192 
215  216  217 
240  241  242 
265  266  267 
290  291  292 
315316317 
340  34  1  342 
365  366  367 
390  391  392 


18  19 
43  44 
68  69 
93  94 
1 18  1 19 
143  144 
168  169 
193  194 
218219 
243  244 
268  269 
293  294 
318319 
343  344 
368  369 
393  394 


20  21 
45  46 
70  71 
95  96 
120  121 
145  146 
170  171 
195  196 
220  221 
245  246 
270  271 
295  296 
320  321 
345  346 
370  371 
395  396 


22  23 
47  48 
72  73 
97  98 
122  123 
147  148 
172  173 
197  198 
222  223 
247  248 
272  273 
297  298 
322  323 
347  348 
372  373 
397  398 


24  25 
49  50 
74  75 
99  100 
124  125 
149  150 
174  175 
199  200 
224  225 
249  250 
274  275 
299  300 
324  325 
349  350 
374  375 
399  400 


Please  use  only  1  card  per  person.  Thanks! 


ifiiTcnrflLG 

Name  

Title  


September  1977  Issue 
Void  after  December  31,  1977 
(Please  type  or  print) 


Company 
Address  _ 
City  


Phone  (A/C)_ 


□  Home 


State. 


.Country. 


□  Business 
Zip  


ANSWER  THE  FOLLOWING  BY  CHECKING 
ONE  BOX  ONLY   PER  QUESTION. 

1.  I  Am  A 

A.  □  Professional  (Medical,  Accounting.  Law,  Etc.) 

B.  □  Engineer  (Electronics,  Mechanical  Etc.) 

C  □  Business  Person  (Retail.  Wholesale.  Etc.) 
D  □  Educator  (Professor.  Teacher.  Assistant.  Etc.) 
E  □  Student 
F  □  Hobbyist 

G  □  Other  

2.  My  Statu*  la 

A  □  Have  All  Computing  Equipment 
B  □  Need  More  Peripherals 
C  □  Have  CPU  Only 
D  □  Have  No  Equipment 
E  □  Other 

3.  I  Need  Thla  Information  For 

A  □  Immediate  Purchase 

B  □  Purchase  30-60  Days 

C  □  Comparisons 

D  □  Literature  Library 

E  □  Other  

4.  My  Intereat  Emphasis  Is 
A  □  Hardware 

B  □  Firmware 
C  □  Software 

D  □  Other  


5.  My  Application  la 

A  □  Hobby  Only 

B  □  Business  Only 

C  □  Hobby  &  Business 

D  □  Instruction  Purposes 

E  □  Research 

F  □  Design  &  Development 

G  □  Other  


6.  My  Primary  Source  Of  "State-ot-the-Art" 
Information  Cornea  From: 

A  □  Magazines 

B  □  Exhibits  &  Conventions 

C  □  Club  Meetings 

D  □  Direct  Mail  From  Manufacturers 

E  □  Other   

7.  I  prefer  To  Buy 

A  □  Directly  From  Manufacturers 

B  □  Local  Computer  Retailer  (Store) 

C  □  Mail  Order 

D  □  Club  Group  Purchases 

E  □  Other  

8.  I  Look  To  INTERFACE  AGE  Flret  For 
A  □  New  Product  Information 

B  □  Software  information 

C  □  Tutorials 

D  □  Hardware  Anicles 

E  □  Product  Advertising 

f  □  Remarks  


Please  send  information  on  items  circled  below. 


1  2 
26  27 
51  52 
76  77 
101  102 
126  127 
151  152 
176  177 
20 1  202 
226  227 
251 252 
276  277 
30  1  302 
326  327 
351 352 
376  377 


3  4 
28  29 
53  54 
78  79 
103  104 
128  129 
153  154 
178  179 
203  204 
228  229 
253  254 
278  279 
303  304 
328  329 
353  354 
378  379 


5  6 
30  31 
55  56 
80  81 
105  106 
130  131 
155  156 
180  181 
205  206 
230  23 1 
255  256 
280  28 1 
305  306 
330  331 
355  356 
380  381 


7  8 
32  33 
57  58 
82  83 
107  108 
132  133 
157  158 
182  183 
207  208 
232  233 
257  258 
282  283 
307  308 
332  333 
357  358 
382  383 


9  10 
34  35 
59  60 
84  85 
109  1 10 
134  135 
159  160 
184  185 
209  210 
234  235 
259  260 
284  285 
309  310 
334  335 
359  360 
384  385 


1 1  12 
36  37 
61  62 
86  87 
111  112 
136  137 
161  162 
186  187 
211  212 
236  237 
261  262 
286  287 
311 312 
336  337 
361  362 
386  387 


13  14 
38  39 
63  64 
88  89 
113  114 
138  139 
163  164 


10 


213214 
238  239 
263  264 
288  289 
313314 
338  339 
363  364 
388  389 


15  16 
40  41 
65  66 
90  91 
115  116 
140  141 
165  166 
190  191 
215216 
240  241 
265  266 
290  291 
315316 
340  341 
365  366 
390  391 


17  18 
42  43 
67  68 
92  93 
117  118 
142  143 
167  168 
192  193 
217218 
242  243 
267  268 
292  293 
317318 
342  343 
367  368 
392  393 


19  20 
44  45 
69  70 
94  95 
119  120 
144  145 
169  170 
194  195 
219  220 
244  245 
269  270 
294  295 
319  320 
344  345 
369  370 
394  395 


21  22 
46  47 
71  72 
•  96  97 
121  122 
146  147 
171  172 
196  197 
221  222 
246  247 
271  272 
296  297 
321  322 
346  347 
371  372 
396  397 


23  24  2 
48  49  5 
73  74  7 
98  99  10 
123  124  12, 
148  149  15( 
173  174  171 
198  199  20( 
223  224  22! 
248  249  25( 
273  274  27! 
298  299  30' 
323  324  32: 
348  349  35I 
373  374  37: 
398  399  40! 


Please  use  only  1  card  per  person.  Thanks! 


READER  SERVICE  CARD 


Q_ 

CC 

O 
CO 
CD 
Z> 
CO 


SUBSCRIPTION  APPLICATION  FORM 

PAYMENT  MUST  ACCOMPANY  FORM 

SUBSCRIPTION  FEE  per  year:  $14.00  U.S.,  $16.00  Canada/Mexico,  $24.00  Foreign. 

Must  be  in  U.S.  funds  drawn  on  a  U.S.  bank. 

Make  check  payable  to     Jfy7ciirflL6  Magazine 

P.O.  Box  1234,  Cerritos,  CA  90701 


Name  . 


.  Title 


Company 


Home  Address  . 

City  

Date  


State 


Country. 


Zip 


Signature . 


□  CHECK        □  MONEY  ORDER  Q 


□ 


A  /-s /•><->  1 1  r\t  4t 


ExDires 


Powerful  in  computing  muscle,  yet 
nail  in  physical  size,  the  Altair^SOb  offers  many 
special  features  at  an  affordable  price.  Based 
on  the  6800  microprocessor,  the  680b  comes  with  IK 
of  static  RAM,  Serial  I/O  port,  PROM  monitor  and 
provisions  for  IK  of  PROM  as  standard  components. 
It's  good  thinking,  when  you're  interested  in  making  a 
modest  investment  on  a  highly  reliable  computer, 
to  consider  the  Altair  680b. 
Our  PROM  monitor  eliminates  the  necessity  for  toggling 
front  panel  switches  to  load 
bootstraps  or  manipulate 
memory  contents.  Only  a 
terminal  and  programming 
language  are  required  for 
t  complete  system  operation. 
With  Altair  System  software  — 
Altair  680  BASIC,  assembler 
and  text  editor— you  may 
begin  problem  solving 
immediately  with  ease. 
By  adding  the  680b-MB 
Expander  card,  many  options 
are  currently  available: 
:':16K  Static  Memory  Board- 
Increase  your  system  memory 
with  16K  bytes  of  fast  access 
(215  ns),  low  power  (5  watts 
per  board)  static  RAM.  680 
BASIC  and  assembler/text 


editor  are  included  free  with  purchase. 
"Process  Control  Interface— A  PC  card  that  uses  optically 
isolated  inputs  and  relay  outputs  that  transmit  sensory 
information  to  and  control  signals  from  the  computer.  A 
diverse  world  of  control  applications  is  opened  up  with 
the  Altair  680b-PCI. 

"Universal  Input/Output  Board  — If  your  I/O  needs  exceed 
the  serial  port  already  on  the  main  board,  augment  your 
I/O  channels  with  the  68Qb-Ul/0.  By  implementing  the 
optional  serial  port  and  two  parallel  ports,  you  can  simul- 
taneously interface  to  four 
terminals. 

"New  Addition  — Kansas  City 
Audio  Cassette  Interface  — 
Use  the  680b-KCACR  to  inter- 
face your  Altair  680b  with  an 
audio  cassette  recorder  for 
inexpensive  mass  storage  of 
programming  languages,  pro- 
grams and  data. 

Available  in  either  full  front 
panel  or  turnkey  models,  the 
Altair  680b  presents  many 
computing  capabilities  at  a 
low  cost— without  skimping 
on  performance.  See  it  today 
at  your  local  Altair  Computer 
Center  or  contact  the  factory 
for  further  details. 


Good  Thinking. 


2450  Alamo  S.E. 


Albuquerque,  New  Mexico  87106 
dealer  inquiries  invited. 


IRCLE  INQUIRY  NO.  31 


UP  AND  RUNNING 

TDL  EQUIPMENT  USED  BY  NEW  JERSEY  PUBLIC  TELEVISION 
TO  PROCESS  NEW  JERSEY  GUBERNATORIAL  PRIMARY  ELECTION  RETURNS 


John  Montagna,  computer  engineer  (above  left), 
lead  this  successful  network  team  in  generating 
election  results  speedily,  efficiently  and  reliably 
using  predominantly  TDL  hardware  and  soft- 
ware.   Montagna  created  three  programs  to  get 
the  job  done.    The  text  for  a  SWAPPER  pro- 
gram was  written  and  assembled  using  the  TDL 
TEXT  EDITOR  and  Z80  RELOCATING  MACRO 
ASSEMBLER.    The  SWAPPER  text  and  all 
debugging  was  run  through  TDL's  ZAPPLE 
MONITOR.    The  relocatable  object  code  was 
punched  onto  paper  tape.    A  MAIN  USERS 
program  updated  votes  and  controlled  air  dis- 
play.   An  ALTERNATE  USERS  program  got 
hard  copy  out  and  votes  in.    The  latter  two 
programs  were  written  in  BASIC.  Montagna 
modified  the  ZAPPLE  BASIC  to  permit  time- 
sharing between  the  two  USERS  programs. 


TDL's  XITAN  SYSTEMS  have  the  capacity  to  do 
similar  tasks  for  you.    Write  to  us  for  XITAN 
information  and  the  name  of  your  nearest  TDL 
dealer. 


Four  screens  were  incorporated,  two  terminals 
entered  votes  as  they  came  in  and  were  used 
to  call  back  votes  to  check  accuracy.  Mon- 
tagna called  on  the  power  and  flexibility 
offered  by  TDL's  ZPU  board  and  three  Z-16 
Memory  boards. 

Montagna's  setup  worked  constantly  for  over 
four  hours  updating  and  displaying  state-wide 
and  county-wide  results  without  flaw. 

"I  chose  TDL  because  they  have  all  the  soft- 
ware to  support  their  hardware,  and  it's  good; 
it  has  the  flexibility  to  do  the  job." 

John  Montagna 

We  salute  John  Montagna  and  NEW  JERSEY 
PUBLIC  BROADCASTING  for  spearheading 
the  micro-computer  revolution. 


TECHNICAL 
DESIGN 
LABS 


RESEARCH  PARK  BLDG.  H  1101  STATE  ROAD 
PRINCETON,  NEW  JERSEY  08540    (609)  921-0321 


CIRCLE  INQUIRY  NO.  51 


